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Vli I LOSO Pif J C A L M A G A ZIN E 
AND JOURNAL. 


I. On 'he K<n/ri<thmf; 7 it praducft! (o tftfi Plant Iry its Leaifcs. 

lly J^’Jry, AtiN’KS liilU'.TSUN. 

Ta Mr. Tillnch. 

8iJ?,—I SI3AII zu)w continue the accomit.t)epi»i lu luy last let¬ 
ter, teiiflin^ to prove the different manner which nature pursues 
in distrihutiuj:'- the nouti''hineut the vegetable world rcqniies in 
four dilferent ways; viz. by a common root, by the agenry of a 
bulb, by the cuticle of leaves, and by a sort of puni{> inserted 
ijzto another plant. I have shown in evergreens, in firs, and in 
water plants, that no nourishment whatever is by them taken 
in hv any other veliiclc than the root, though some points and 
hairs may assist them iu receiving those various juices that pro¬ 
duce the hark mixture, and supply the oil to humectate and lu¬ 
bricate the. spiral ivire. 

In trees, slirubs, herbaceous, annuals, and all those of the kind 
which jirovc luxuriant }»lants, 1 have given examples of those 
fed by the root and atmosphere; where the sii:e of the plant, 
the quantltv ot^ their leaves, and the consequent evaporation 
and exhaustiou arc ^nch, that they must require all the nutriment 
that can bestowed hy both. Here the root not only does its 
ohice ikoTOughly, but. the leaves also, expanded and .suniulated 
by light, are constuntly receiving nourishment from the huunteous 
dews, as well as a variety of liquids and gases from the hairv and 
retorts: yet so admirably is the exterior inanage<l to gu;.rd them 
from the too copious evaporation, that every single leaf is co¬ 
vered by many skins, two or three of which being impervious 
to water, allow air alone to exude. Thus all that passes out 
from the leaves is converted into oxygen for the bemfit of uiau 
d»id apinhjds, and only as.sumes its watery form W'hcn it ^Kcapes 
This circumstance alone might prove to those 
201. Ja». 1815. A 2 who 
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who cannot or will not take the tronhle to inakft 11*50 of their 
eves, tliat all vegctahles iriu'st be coM'iecl with an hhljarv'ions 
skill', since v/ithont thi'< no sncli (jiiantity of ow^eii j;> as could 
be retained within the cuticle; and w'ilhont this jirotcciien most 
leaves vrould evaporate all their moisture in one single hot da\. 
Ill the grassy leaves ’ol early spring dowers, 1 gave an evnnple 
of those leaves which arc vvlioily supported and fed by llieir in¬ 
terior malter laid up for them in their bulbous roots, and re¬ 
quiring from the time of being taken out of the ground neither 
cart Ilf water, or rain, (at least veryiitileof the latter,'; till after 
flowering they are replaced in the earth to jcce;\c and form the 
seeds and flowcis of the 7U;xt yeat ; as bulbs will not continue 
bearing or forming seed or Cower except tluy replaced in 
tbe earth to Tcniiv the seeds; while tlie rock jilauts, wlio'ly ilif- 
fercul, arc fed hy the cuticles of their leaves aloiio, ami dcjirivcd 
of most of the imjieivious ones which in all other plant'5 shut out 
moislurt ; thc'^e receive rain and dew frmn a \:!iietv ,i>f ]Jores 
with which t':e excrescences on their leaves arc and which 

j'orin noiiiiihiuent enough evm to sustain vein laige plants. 

Having now given a sketch of the jneceding letter, I shall turn 
to the subject of the present; whicli will de^taibe tiu' inunner in 
which sand plants are fed; also how the paiasite tilhe receive 
their mnirishwent ; nor shall I leave out those leaves which flower 
in the leaf, as most admirably drav\ing the line between those 
parts refiulsite to form the flower, or those adapted to tlie leaf 
only. 1 shall then give the description of the cuticle of wet 
plants, and finish hy detailing the ehaugeH o[)erated oq plants 
froijt soil ami situation, moisture and diyne^s, with a aw other 
lOHttcis appfei-taining to the subject. 

The real sand jdaiit very frequently pos'sesses a black, dry, ami 
shrivelled roof, whicli sends up but little nowishmevt excejit at 
its first shooting : when it is an annual, it is often discovered 
with its mot half decayed, as if liaving conve yed the seeds to 
this their proper destination, at the summit of the plant; the 
root was no longer wanted, hit to yield that trifling degree of 
sjip required to support the stem; all its other juices and nourish¬ 
ment proceeding fi oni the cuticle of the leaf. 

The leaves of sand plants have three cuticles above and two 
lielow; two of each being iniperv'ions to wkter or any liquid. 
The })ul)ulum, scarcely thicker than the bark juices, is filled w’ith 
a giutiuons matter, which Inwever hardens as the age of the 
leaves increase^. Ihit of ail the vegetable tribe no plants possess 
so many hairs as the sand [dants : sometime^ they are laid Imri- 
zontally in layers both above and Itiow the leaves, as at Plate 1, 
fig. 1. the ehenopodium olidum; sonittimes standing perpen¬ 
dicularly as in the turnip leaf, fig. 2, hut in tlvut case it has al¬ 
ways 
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a sliininy; cuticle a:)Ove the imjiervioiis one, into which 
or pof'keb are '^o contrived as to rocfiie the moisture 
fto'n the (ifmoshfurc : see fiii;. •ij 4. It i > a shining net\’ery fke- 
quently taken for per'.jjirarion, iudeer] it is contiimaily filling with 
Mater, Init instead of irh'/Vig it vnl it is taking it In. Tlie 
(juantity of vCater or dift'erent liquids rc reived hy means of the 
enticlfs of this sjjecics of sand plant is e\(.{‘ssive; hut they not 
only draw nonrishnicnt from the hairs and the cuticle, liut the 
'>ide of each leaf is a reservoir for accunvulatiug nutriment round 
tlie j)lant: see fig. 5, h. In the turnip they are a sort of retort, 
fillinc; and eniptyingiuto the vegetahle every three or four hours; 
ii-;. empty "I. I often find th.eni all ern})ty, on generally 

one side of tlfe*' leaf at a time; and these when thus situated 
pl.nnlv show how the hahs are Jhnned: see fig. H, 9. The 
g!vx/e',l matter with which thev are nuidc, appears to me ex¬ 
actly to jvsemhle the impervious skin (so often mentioned) at 
the rr/en’of of faeh fire of the lenf. The texture is the smue^ 
and it is also exactly like the shining shin which forms the cuti¬ 
cle of t'le '.and plant I have just <Icserihed ; udiich, whether full 
or eiiijirw makes .so shining and brilliant an appearance in the 
micro<c<q)o, that M'itheait taking it off it cannot lie ascertained 
wliellier it i.s full or not of moiittire; hut the hairs, as soon as 
tliey empty themselves into the plant, grow as ffat as their ^ .lives 
will let them. VViien v.aeaut, they often dra'.v up like a coik- 
screw, if they have many valves; but if only tuo, one <it each 
end, tliey hang like a wet rag till reffiled. 1 h.ave found thi.s 
s[)eeies of g.iu/e both striped and spotted, ami in some plants in 
is s<) thick as wholly to disguise the colour of the liquia it con¬ 
tains. But wherever seen, and in whalcver plant fiumf it i> the 
same matter, trifling variations, ahva}'• impervious to water, 
and, tliougli so very‘flight, capable of bearing even defonulhm — 
whieli I have often scon two liquids, on meeting, jiroduce in thi 
rctm't while under my eye. These innumerable hairs are the 
principal marks of a sand plant. 

To give a peifect idea of the means used in nouri-lung a pa¬ 
rasite plant, I need only describe die method by which innume¬ 
rable loads of small musctiis fasten themselves so forcibly on tlu* 
rocks upon our coast. Tli» muscle has a broad round part, 
hnlloiv in the middle; the shell is laid on the rock with a ge¬ 
latinous matter whicli fills up all the interstices of its scollop 
except the middle cavity, which is full of air: this the n^h cither 
exhausts or dmv.s inward for its own lisc and ••'iipport. thus 
leaving a vacuum, which fastens down the shell moie p-averjidly 
than aiiY glutinous liquid could do. In tl.c tame manner is the 
pump of the parasite plant composed; it has a hroad piece which 
is^held down by means of a vacuum, managed oji the nurse plant; 
* A 3 hxv 
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but bt">idrs tliis it 1ms a hollow pidntr;! vrsvcl or ' . triiiii- 
only fills up the vety centre of tlso vi'nldh^ fho rest • *' n 
the centre and broad pu'co leiimiuii <;■ a jierfect vjKinjn^. i e.\ i 
point runs deep into the MijijKH’tiuo plant, drawing froiu it. n {>er- 
])t'tnal str'min ; uud tlui^ posscs^in-) itself of all the nutrin ('),r le- 
quired, wliile tiu vaeiuun Mirrounding it is perpetually main¬ 
tained f)y the supeiior foicc of the larger vegelal'le. I have c \*- 
ainiueil the pointed p. 't inserted into the mother jilant ^ “c 
fig. M) at fl.’iferenI o'Vg/<’;="* depth; and in the dodder tribe it is 

,so very eicar that its iii 'erlion is most easily to be perceiiu r/, though, 
entering far into the ph.i:t, especially if the furze is youne, aiul 
tender. This deseription will, I fear, ajjjiear rather ohseure ; h-nt 
the drawings, see lig. and 10, will I hojie elucidate it. 

There are a great varii t \ among the parasite j'dants: some, Jihr 
the iei/f are lialj Jed by the root, half hy the iiurse jilant to nhieh 
they ellng. Some, like the niotanche. fix their root g7i the 
plant that is to feed it. i^ut though it seems to draw all its 
nouridinient from the ))l;uit to which it adhcr<'s ; yet imieh td 
its supjjort is gained from tlie earth, on which its huge and 
spreading roots rejiose; it has manv fixed ajipriidages gtouing 
from the root, which ajipear tome to ])la\ the otticeofa spo?>i-^r. 
and suck up much moisture, which it uiidouhtedly fields to lite 
jdaiit, since all the vesseh of communicaiioji with the real icoi 
appear. But there is a peculiar circumstance belonging to tit's 
plant which should not he overlooked: it possesses such a 
quantity of tanniny Unit my hand.s were alisointely dyetl for a 
long time after dissecting it. I am well assured tliat the (juau- 
tity of tamiiu is not alnavs proved by the excess or deptli of the 
eolouiing matter, and that there may he much of th(‘ Idiier, 
with little of the form* Ty as in the alder; but^belie\e when it 
V'. fixed and di/fcnlt to eradicate, and that it has a tilnzed ap- 
pf/ionre, the (jvantitif (f tannin always predominates. U he 
vrolanchea (os])eci<i]|y in a sandy soil) grow in such fjnantiiie^, 
and their roots aie. so large, that to collect them might be 
no bad sjieeulation, since there is often a pound of root to each 
small plant. 

Tlie dodder tribe presents another variatitm of the ])arasite. 
It soon loses its root, and depends on the joint aid of the nurse 
j)!ant and atuiofcjdicre; its pump is nearly the same as that in 
tlie. ivv, hut it is only a small piece of the stem that draws mois- 
tiire from tlie atmosphere. The flower itself, hovv ever, never 
closes after it has once opened, and constantly exposes its most 
curious pointed nectary (it should seem) for this purpose, since 
it is always loaded with diminutive specks of water on the 
projecting points. Thus there arc various means of nourishment 
urotle use of by nature in this species of plants; some gain fiom 
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tlie root and nurse plants bornc from tlie atmosphere and nurse 
])lant. 7'herc arc however others, that, not satisfied with draw¬ 
ing from the exterior or hark of the tree, di\e deep into it, and, 
running a large vessel from one punj|) to anotlier, lay asort of claim 
(50 the vvuod, that must he higlily prej’idieial to their imr.se. Of 
tiiis kind is the v'lscum, and many India climhervS; wJiieh 
will (»frea I'iiul the wood as cruelly vvitliin, as the ivy does at the 
esterlor of the plant. There ’s heside^ a peeuliariry j>elot(ging 
t(5 most jnirasite plants that deserves notiee; tl'.ey wlii otten 
show, J.»y ^ome change of form, lunv mucli snjiport tl'iey gain (ir 
lo'se from tlieir niir.se. Tluistlie ivy alters its k'av(*s the moment 
the pumps arc no longer sus])ended on the .side of the tree, be¬ 
cause then Ine greatest (juanlity of lood comes from the roo/, 
and the juices of that part are no longer balanced by tho‘>e wliich 
it r.cjived irom its pumps. The orobanche draws much from 
*iiie atmosphere the last few weeks of its existence : the taller, 
tiierefore, it grows, the more unlike itself it often becomes; and 
1 iouud thrt'c last u'ar, whose upper leaves were alnK,.sr lurr- 
bnceous, and had lost all that stringy woven appearance the 
orobattches are .s(* iainous for. But the most curious alleration 
I ever exfierieueed in a parasite plant was that produced in an 
cphri/^ fihius (uus^ w}ii(di had fixed its principal roots on the roots 
of a b'trch, and was eitvered some inches above the giomid w ith 
dead leaves, to which its (quantity of small sponges adhereil. It 
exceeds the utoboiKhes in these aj>j)endages, hutlluo are always 
above the grouml, instead of niuler; but they were not a - in tliat 
piujit loosi\ one side adhered to birch and <>ne to oak lca\es, 
and each side of the plant not only dilToied in eohii::-, but the 
scalv sheath was of a dilfcreut texture, I was uevci so haymvas 
to find the pli^t hut once, and I hope next year to ho more 
fortunai'*. 


All the piinurs of the parasite plants jiroceed from and are 
formed in the wood only, and may be traced dirccliv to't j there¬ 
fore the juices are ev)(!<*;itly drawn in to sujurlv tiie place of sap: 
another couvineing proof that the sap runs only in the wood. 
Bui when its pumps procf'ed as j'ar rw the wood to acajuire its 
juices from the nurse plant, then indeed it does vers great 
damage, and this is always the case in the viscums; it then .s(,<)ri 
.spreads the rot through the liody of its isupportcr. As to the 
formation of the leaves of the pmasite plant, Lfiis goiieially de¬ 
pends on the circumstance, whether the leaves do or Jo not re¬ 
ceive moisture Jrom the atmospfme. If they do not, us in the 
fyy, their leaves are then formed like the evergreen *, if tluy do, 
they are formed like tlu; sheaths of th.e nvJmftchf. 


1 must now mentiuu a bpecic.t of plains whitbi I did nor. e.t 
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fiis£ cousicier, but which, horn the extraordinary diffcrenjcc of the 
forrriatioii of tlieir leaves, well deserves a plarie here. I have 
long before shown, that plants flowering in the leaf teacli more 
than any other vegetable I am acquainted witli, as drawing an 
exact division between those ingredients wanted to Jarm the 
jiojjueTy and those merely required /of the leaf only. It was 
the thopugh study of these plants that first taught me the com¬ 
plete.distinction between them, which has been of more use to 
me than almost any dusection I could name, as drawing a very 
exact and precise line never infringed by nature, and enabling 
me to avoid that confasmn perpetually to be observed in many 
authors in describing the flower and the leaf. The leaf alone, 
as I ha^'e shown before, is formed of much hark ; a very trifling 
degree of wood; a pabulum coinj)osed of the bark juices ; (luan- 
tities of spiral wire} and much of that impervious sUiji often de¬ 
scribed, and which prevents the leafs too great evc/poration: 
but when the flower is to be placed within it, then tfw line of 
life is added, a great deal more wood, and the j):ibulum de¬ 
creased; and in its place the Jlmvers seeds fill iqj the in¬ 
terior : see fig. 12. This sort of leaf is altcays sfijfcr and harder, 
as having such a quantity of wood to couvc\ the siq) to the 
flower; and it proves this to be its purpose, by the manner in 
wljich the sap vessels lie. In the xylopkylta (whicii flowers in 
the contour of the leaf) all the sap vessels run from the midrib 
to the edge, with an open mouth at the hud. In the ruscus 
(which flowers in the middle of the leaf) the sup vesseK, after 
running in the shape of a heart, arrange themselves in the centre 
and sto]) at the midrlle point, while in the fern (where the leaf 
flowers in the direction of the spires) the sap passes on to the 
line of the flower, and there stops. This desemtion may aj)- 
pear trifling; but a minute knowledge of the f(]|»atit)ii of every 
part of the vegetable, clear and without confusion, can alone 
enable us to profit by every accidental fact nature presents us 
with, and to which perpetual watching makes me a witness. 
I have seen so much confiisiou arise from endeavouring to ac¬ 
count for facts without this acquirement^ that 1 sliall never but 
rejoice that it was the very first object of ray search; nor can I 
ever think it can be too minutely exacts too peifect, since 
I am convinced that that knowlgrlge can alone sen^e as a foun¬ 
dation for the move useful studies of gardening and agriculture. 
It is the first step of the ladder. I cannot leave tliis species of 
plant without mentioning how completely they prove that sub¬ 
ject I Ivave so much at heart, that “ all vegetables form the heart 
or essence oj the seed in the root.*^ In the feru in particular, 
the seeds are to he traced not only all up ike stem, but through 

the 
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tlic midrib of the lonf\ in ;i nianncr too plai'/ to be denied: before! 
ibc flower has at all appeared at the exterior of t!>e leaf, it may 
Ik' seen iimler the skin in and <lown the midrib ot eacli 

leaf; ami if that is divided, thev may be taken, and, if placed in 
tlio niicroseope, sb(nv the .‘eods and baskets. It is still more 
evident in the xylophylla. 

I now turn to the cuticle of water plant;!. 1 showed \c a for¬ 
mer letter, that there arc two sorts of water plants, tln^se which 
lie on the surface, and those which le^t below it: sometime), 
lliey are joined in the ‘amc plant, as in the water i'lies. It is 
tlic lattci sort wltich r:"O eacli day to the tf»jj of tlic water to 
fill thciuseives with air, m»r could they carry on tijeir interior 
mce!nini''m j ut far this resource. Tin* water and 

nniny t»f tlte potamo^etons, if w atched, will lie seen, tlion^h otlcn 
loaded and t\vined top;cther into :i real weii;!it, to rise bv de- 
grocs with a sort of ni-dulatory motion, till the whole has ajt- 
j)eai e;l for a tow secends ahr)vc the surface of the water. 1 have 
taken them in the very act of li.sing, attrl found them almost void 
of air : 'iJUt heu, al'n r i;iving them a little time, I hare allowed 
the part to rise, and sink ngaitt, and then taken them (juicklv 
from tlie -watci, I have r.hvays found them loaded witii air, 
one laie'P lv.ibl)lc bein’'- constantlv attached to each bud, and 
aijsolutely aeee.s'>arv to its exi-^t< nee ; for, if taken away by prcs- 
Kvire, lire bud diieetir decays. 1 have long been coinineed that 
uii is as imlisjit'Jisahle to vegclulde as to animal life. .\ll tlie trials 
that have been made to oblige jdunt'j to grow in :in c.xliaU'led 
iccelycr prove /hi<!, but do not try the expeiimcnt iiiih:’so well 
as ])jessint; those nubbles of air out of w.ater plants, hecause the 
v.n'vu.m is not to be maintained perfect enough or supjeienlly 
to bhoot. Ikit in order to be assui cd whether 
under water if each was rohlied of its bubble 
<;f a;j', I took some ranunadus Of/natiens to grow in a deep tub; 
then seized a piece about an inch or two; and after jrressing 
.nwav the bnhblc^ 1 tleil it at each end, so that tiicair conhl not 
letmn ; Imc the htihhlc would not leave the bud without breaking 
the .<tl{iu wliich coiiiuined the air, xo completely was it linked to 
that whioh it was to support. I rejilaced the piece directly in 
water, hut liie buds were dead and the line of life black in less 
than an hour. It is inconceivable hoW’ soon a fresh-water j)lant 
dies, if tiiken fioin its element ^ quite as quickly as a hsh, and 
(lecays much sooner, for it grows putrid Mhm'Pt diieetly. May 
it not be the same thing that kills it, which kids the hsh r viz. 
the want of inward air to sustain the excessive \vci;;ht of the 
outward atmosphere. There is imdonbtei.Iy a very strong simi¬ 
litude in their interior fonnatiou. But what brings on tliat 
iimnediate decomposition? There is cerrainly a \ery curious 


h'ug t(*r a phn^to 
the hnu '3 could we 
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J'act respecting the putridity of one part of a vegetable, well 
worth the attention of a goorf chemist. When a plant is gathered 
or cut down, the line of life rarely lives a few he*urs, but the 
gatherer of the leaf grows black sooner, and even precedes it in 
decomposition. Behold that of the French beaii,or phaseohis vul¬ 
garis ; tlie acacia') plane tree; indeed any whose gatherer 
is large enough to show it well, and it will be found to begin its 
decomposition almost within the l>our. I used to fancy it was 
the quantity of oil taken in by the hairs to hibricate the spiral 
wire ; but it has so much resemblance to the general decay of 
the water plant, that 1 think 1 must be mistaken; a fresh-water 
plant soon decays in salt water, and a sea-weed soon decom¬ 
poses in fresh water. We know that a fish carries do^va a large 
bladder of air to support it, and so does the fresh-water plant; 
but there must be some very curious reason for its decomposing 
so quifkly. I have read (but I cannot recoHcet my author j 
that the fresh-water plants at the side of the rivers in Ai'rica lie 
ilown like the sea-weed, and recover again when the rainy sea¬ 
son restores the waters: 1 think it must be a mistake, ftn then 
they must ])e wholly firee from all interior vessels, as are the salt- 
wafri plants. 

I >^]tail now endeavour to show the curious changes produced 
on the cuticle of leaves, hy the excess of liitmidjly or dryve-.s. 
When a scmi-watcr,plant loses the rill or ditch that st/ fii.iaJ its 
moist we, I have before shown that its air-vessels i <ieg!ee.s 
eontrect till they scarce deserve the name, gaini;* > addi¬ 
tional ofantities of hairs on tlK'ir lea%’es, to laah .i 
little ameuds for the moisture their root used to Uis-s -'r, 'fims 


they continue to grow like laud plants, as long as i u : . h re¬ 
mains dry that used to feed them. 

Viewing a quantity of circtea hisitanica, 1 observed li'..! diosc 
which grew in or near the stream had (as usual) their and 

leaves full of air vessels, and that they were almost wh-dly free 
from hairs ; but on examining some higher up the bank, they 
were not only entirely free from air-v®isels but had also quanti¬ 
ties of liairs to supply them with water* and at the summit of the 


bank their upper cuticle was crippled with points. Now tins is 
a sort of succedancum I have so frequently discovert d, when 
disseding plants, that I believe It is the common le-.ource of 
nature either in very dry or vet'y '-wet weather. 1 have often 
on thc&c occasions (when wet we^hser has long prevailed) taken 
up roots, ami found them ^^peeJalb'.wharbaceom plants) partly 
covered at the exterior wdth athin Jayar toS air veaseiw, as if to 
protect them from the too grh^;)|ifiiKnidit 3 ^of the grouted; and 
wiiaii, on the co'iirary, nature. oppressed with a super- 

ahundmice of dry weather, f roots «»|ually covered 
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with hairs tif innumerable sorts j both nearly a temporary ex¬ 
pedient. 

Thus far Nature assists; l>ut I have in vain sought for some 
cure, some mdicaiion of change, to remedy to a plant the altera¬ 
tion oj soil. I catinot find that she adopts any plan to enable 
a stipd plant to endure a day, or a chalk })lant to support a 
saudv’ soil, 'fhese arc therefi)re far mox'e fatal transformations 
to ve«etable Hffe, than any humidity or drjiicss can produce. 
I have repeatedly traced disorders (which appeared to me to 
arise entirely from that souitre) that afterwards tainted the very 
means of life in a plant. But how bountiful has Nature been 
to us in tills respect! leaving however to our own industry tlie 
care of culling each dillercnt species, and adapting it to the 
right ioil. There is scarcely a plant necessary to the food of 
man or beast, that has not so great a variety in its s]K’cies, as to 
enable the industrious grower to dun)*:? that which best Miits his 
own ground. Qa n of every kind, vetches, clovers, grasses, have 
all their different sorts properly fitting the poil from which they 
first came, and in which they originally and spontaneously grew, 
'rims there is a day clover, and a sand dover, a chalk clover, 
one suited to a poor land, and one that grows well in rich land 
onl\ one that will not .siipjiort moisture, and one that grows 
only in w'ct land; one that prefers hills, and one that can only 
do well in valleys; one that likes the sun, ^nd one that avoids 
it. Nature has been equally bountifiii in most other jilaut^i pe¬ 
culiarly adapted to agriculture; and in wheats also, of the many 
I have tried in different soils, I have found them reniaikably 
well answering this plan, and regularly attadiing themselves to 
that sort of ground from which each cawcy and especially be¬ 
longed: and, in^^heats it is «»f the utmost conseijUence to dis¬ 
cover those which suit the soil, and, having found two or three, 
change only from one to the other when the alteration of seed 
becomes necessaryi Custom is of astonishing u ^c in plant'’; and 
though the ground, for an excellent reason, shouhl not continue 
too long receiving one plant, iel it always grows better for be¬ 
ing accustomed to the soil, is meant by gro’.ving sick of 

the ground, is, that it exhausts after a time that peculiar juice 
which is necessary to tlie plant; but give it a season or two 
cessation, and it will always grow'better for being used to its 
situation. 

' ' •» 

I have been ^divitig ifiiitch plants, esficcialiy leaves, gain 
by tlie atmosphert, LetMuemw revert to the use it is of to 
the ground itiieif^ wltlch it maytriily be said to raamu e, and, be¬ 
ing done by ngtllpfe^ltas a itniich greater dleet than any dressing 
we can bestow oa it. Much hifed)fi«n staid lately against the ex- 
t|avfl^nce ^d ^dhi^iaadtyH(^^hii4»r»'>«; surely this is. not just. 
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The ground must be manured by some means. No earth has a» 
much salt and oil as is required for a proper cultivation; this 
must be added.-^lt is, hardly possible to conceive the gain of a 
winter fallorv, if the ground is well opened taircceive it j but 
then it must he free from weeds, that they may njot tol) the soil 
of that benefit it would otiierwise receive should be 

turned over frequently, that the salt and jWceis^ too long 
above may not eoaporaie. Poor earths requii^'^^n more than 
rich ones; as wanting it ntfjre, it has a 

Dr. Dickson, in his most excellent book Oh i^rieiilture, ad¬ 
vances a proposition which I must (though with all humility) dis¬ 
sent from. He says, ‘^thc red clover affords h Uu^c produce of 
leaf and blossom, on which account tlie is kept in a more 
perfect state of closeness and shade.’* This 1 rlo not deny \ but 
I do the inference drawn from it, when he adds, it has there¬ 
fore much more influence in ameliorating and improvijig the 
soil, and affords a better preparation for wheat crops.” What 
is it ameliorates the soil? the being shaded from the atiuosjjhcre ? 
This is so exactly the contrary, that that very circumstance inaU^'s 
it a more exhausting crop; if tdtading from the atmosphere would 
be sufficient tr> better the ground, then a fallow must impoverish 
it. The earth, the water, and the atmosphere bestow on each 
alternately nearly the same juices, but the atmosphere is the 
richest source of gaip. If we cover the earth with a vegetable 
which receives all these bomiteous dews, the plants alone ptofit 
by*it, and the soil possesses not itself of any part. I think 
the idea must have arisen from sonic sand plant, such as the 
turnip ; and the farmer finding that tlie ground was always bel¬ 
ter, rather than loorse, for the crop {though heavy) , and not 
knowing tlie difference that exists in the quantum of uourisb- 
ment some plants receive from their leaves, coUttinded that every 
plant that equally shaded the ground must have the same effect. 
Now it is a sand plant tliat cim do this, taking so little 
from the root, and of course fmm the sod, -int has very large 
leaves, it collects so great a qtiap^ty d jui^ ^from the atmo¬ 
sphere, so ranch more than 19 of 

the leaves, and the bark juica;^ into th^$t;em, 

it enters the root, and probab^ that supers 

abundance of ijt within. But this 

is far from being the all herbaceous 

plants, (which take moffi thaap support from 

the root,) if they have greatly. 

Thus rape and hemp can neveydficei^ w crop; 

because they take stiff'more,'gi^itdll^Mtierea^'-theire 
cannot be a better ^nrnips. But I 

turn agmn to a fallow^, cir 
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Into the ^ound, the cuti<?}e oi' the sand plants would take; nor 
is it the least important |!;aiii in u fallow, that much less dung 
ii 7Jecessmy^ aiofe nature herself manures the soil. Galley is 
of opinion'iliafeidiiingiug mked fallows is l)etter dlsji^nscd with^ 
and has often till Ije^erable loams made the crop to faiL This is 
almost tins 1 have been able to collect where too 

much l«ien deemed a defect. Sinclair gives also 

uu examplewere placed, drilled between three 
rows of fallow^ the ftmner was dunged much more 

than the latter, m&ri) was infinitely more wheat in the naked 
Jht/ow. A wint€* {Mliow m an excellent thing in light ground, 
and as a preparu^flii s.fo® spring wheat; but it will not do with 
clffps, which r@^|;|re';|i'4dm»ttgh drying and pulverizing, before 
they 0(111 proftt, % t}j« ftSling |nict*s, which would only render 
the <‘arih nune hard and compact. A summer, one is therefore 
Dime proper for this soil, ... 

'J’he idea of letting a crop of any kind grow', in order after¬ 
wards to pkuigh it in* and beueht by what it has received from 
tlie atmosphere, and the i‘idt |uices it may possess, is (if I may 
humbly ofler my opinion) the Wiwst way of enriching the ground 
I ever heard oft The crop is lost;; the juices, being quite fresh, 
are not in a proper state (too crude) for being turned into tlm 
ground with any good effect, and what it received from the at- 
mospliere has already been absorbed up into, the plant. Would 
not the same time laid dawn in a naked fallow do ten times 
the service ? 

I have now endeavoured to begin to apply some of those 
sliulics that have employed so many years of my life, to tliat 
occupation I am so vm’’desirous of ienef ting: I njcaiijf«rwi?//g. 
I have tried hereto show how necessary it is a fanner should 
. be well accjuaiuted with the nature of his ground, the soil and 
subsoil of kis esiain^,^ and with the' Viirious plants he cultivates. 
They arc but few in ^titnbef $ st'dl he should-kftow whether they 
are dty or moist pfoojjfjy that lie pay not'reverse their situations*; 
that he may also. plant is a sand^ rock., her- 

hmeoHs, or deal out his manure ac- 

cord^t^Jy; nor that pktnt which wants 

but little, but quantum of juice.s it 

receives from the wnd jpteisb'it in its proper position for 

accepting those of:.tl# heavens; turning it^also to the aspect it 
best likes. It is particularly of cc»psequenceln wheat, that we 
may not, by trying every soil, smd thus Rowing it frequently 
ip iraptegM^ ^ooad^i load it with disorders that spread for and 
wide, apm will at last make the seed degenerate to half its size, 
and destroy the of das plaift. But that farmers; after a 

thopohgfe trial> thg few species that suit their own 
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soil, nor he contirn^'iliy from (■riprlco, or ‘he .hopes of 

greater gain ; for, if any thing c an a poor groiuui yield as 
much return of jirofit as a licli m))!, it the putEuig in thofee 
plants tliat are natural to it; and, hy ina^inring, raiaa them to 
the greatest degree cjf ])vrfeclio.i they ''re capable of in this 
country; and as we lu-vo every oppcv.tiin'iy of exchanging with 
each other, it can little sigiiify what individual 'ycgetai les we 
grow, provided they are excellent of their kind* Does it not 
agrt'C with reason, that the jilant must grow best in fhut soil Irom 
wdiich it oiiginally issued, if with that it rccri\'es those juices 
that will enrii’h it, which it reejuires, and which nature (as if to sti¬ 
mulate us to industry) has alone refused it f Andjwheii it is con-t 
sidcred what money is exhausted in malting plahts grow in un¬ 
natural and imprcfper ground, instead ed' searching for and put¬ 
ting in the plants suitable to the soil, the farmer will surely 
be convinced that he null save ;.half expense in manure and 
seed, by acting as 1 venture to advise'*'. 

To prove how completely the plant is made for the soil, how 
it is made to accommodate itself to it, I shall give in my next a few 
examples of the sand and boggy plant, the sand and hcrlet^ 
ceovs plant, comparing their roots, and the manner vvith which 
they support the defects and weight of each peculiar earth ; 
how eomjiletely the radicle and side roots point out those jilants 
that are so nurtured by the earth, and how different arc those 
w’hich rccei\c their support from the leavCvS; bow in clay and 
chalks, the very cuticle of the roots is formed to hear the putrid 
water often found under the surface, and which is in general more 
disagreeable to plants than any other defect. 

I niu‘'t now mention a circumstance which I forgot to notice 
ill my last letter, when describing the astonishing manner in 
uhicli tmll’S will remain without earth, water, or air, while they 
fiower and seed. But on looking back to my book of ohserv*^ • 
tions, I find that on drying, they would never either .flower of. 
•seed the second year without • being placed for a lime hi the 
earth, when their seeds iunne^iaieiy formM, and their flowers 
began tio swell j and I had ami her proof that thef 

seeds proceeded from the is required to 

substantiate a fact, to tho$ 0 view so small an 
object. ' ' ‘yk 

I am, sir, your obliged aerviint, 

SIi(!i-no'Ml, near Newton AONUS IabEtSON. 

fct, CIlH’CS. ; '''■ , 

* Wliocvi r may wkli to .see the COUtionndon of the agricultarRl part of 
tills letfer, may probably find it with the name of ttie plant fitted to each 
suit, io ihc bath Agricultural Eeview,' ' 

. ,v '■ 


' - 
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Description of the Dun/Ang, \ ' \ 

Plate I. fig. 1, 1, 1, 2, 3, different sand plants, showing how' 

. appear when a breadth of tlie leaf is cut. 

Fig, 2j being the upright hairs, wliilo the figure l,s show the 
horizontal t^es. . 

Fig. 3, f>how$ the sort of borders that covers each face of the 
leaf and is o^ten seen with the upright hairs. 

Fig. 5., is, a leaf which is too small in proportion, but k de¬ 
signed to show that one side of the leaf is generally filled and 
emptied at a time, as here represented, only tliat to show them 
well the hairs arc drawn too large. 

Fig. (> and 7p the hairs showing full and empty. 

Fig. an upright hair, various ftgurcs of this sort. 

In Parasite Plants. 

Fig. 0, the manner in which the pumps are formed: some have 
thi(?e or four points in one case j some have only ®ne; but they 
have all the loose part <?, which falls over the point, and glues 
Itself to the plant it is designed- to live on :—a piece of the ivv, 
lig. 10. 

Fig. 12, a breadth of the leaf as cut from the xylophjlla plant, 

II. On the Rules for Algebraic Multiplication. Dij Sir 
IL C, ENGLJiKi>;Li>, Bart. I'.ll.A. and L.S. 

To Mr. Tilloch. 

''P 

Sin, — X UF, following had been several year*' ago composed, but 
it is only a few mouths since the approbation it received from 
some friends well qualifted to appretiate it induced me to scud 
it to you for publication, if you should judge it wortliy. Since 
kJ^as written I have seen the work of Maria Agnesi,’ the ccle- 
.biiited female professm* of matbematics at Bologna. She has 
in the part relative to subtraicijtioir made Use of a reasoning si¬ 
milar to that adopted by hut she has not extctuleil it to 
multiplication, A friend'out to me the work of Mr. 
Woodhouse, entitled Ftinciplei'uf Ahalytical Calculution, 

In this excellent p<e:^U}||irly valuable for the clearness 

and precision with whtdlrwk dsi^en, I found ivith great plea¬ 
sure that the mode of treating the subject of multiplicntion was 
in effect similar to own, though expressed with more con¬ 
ciseness, and perhaps not so evident to mere beginners. 1 there¬ 
fore have still thought that what I now send you may he of 
use to that class ^ readers^ and in that hope transmit it to 
ymi. 1 auij SUV 

Your obedient servant, 

Npv. H. C. Englefield. 

1 ’'1 ' 

A.- K .. rLS.cm 
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NrMiiERS are abstract representations of quantity* aad have no 
pari icular ine;;uiinfr till applied to sonic object, Thus 10 may 
mean ten feet, ten apples^ ten pulsations, ten of the 

sun from the earth; but they have one clearidea 
attached to them, that the unit, whatever tahjen ten 

times. Every sum is tlierefore in fact a inidl^^: and 

in coumioii muIti})lication, the multiplicand as 

unity, the primary and fimdaniciital idea is the in the 

simplest figure or figures written down. . 

But ill pure synilioHc algebra the abstract is carried much 
further; for the letters arc not only, as in iiumhm, geijetTaJ signs 
of quantities, but do not even Tcpresent m»y dcBuitlJ of 

unities ; and therefore are rather ,reqfii|^.dr direew^-Tdr the 
perfonnanec of operations, than real opesriLidoiis themselves: just 
as a man who has UTitteu a perfect for making a pud¬ 

ding cannot he said to have made a piiddmg, but told liow that 
pudding hjis heert or may he made* 

a-\-h only means, that wlieu instead qf thpse letters .^mic de¬ 
finite quantities- are used, they are to betidded together, not that 
they arc now im;or})oratod ; and to call this by the name of ad¬ 
dition, seems an abuse of tcrm^ur rather a confusion of defini¬ 
tions. In lilic manner a—^ mi^n>s that being less tlian r/, is 
to he taken from it when liy^ttie substitution ef'some real quan¬ 
tity tins can be done. And this is #o true, that, it improper or 
dissimilar quantities are used, the exprestion remaining the 
same, absolute nonsense ensues. 

If, for example, a be sujiposed toiropresent ten shillings, and 
h seven miles, it is obvious that UOttdng but absolute nonsense 
is talked when we speak of a-~h. 

In what has been culled geometrical nmll^phcation, the ahs-' 
traction, though veiy analogous to that of s^ebiaie^ notation, 
is not however precisely the,,l|^0TOv In this a superficies is 
considered, having its four ^ght ^ing^s, and its sides the 

two given lines which are^tt^^^i^iWered multiplied by, or 
drawn into, each other; and operation are ri¬ 
gorously true, and may lie peafeoned on when the 

values of them are inexpre»»ib)^Vl^-l«^lid)^ are incommen¬ 
surable, as when they are Tiiie properties, for 

example, of the area formed by of a wjuare and its 

diagonal niav be investigated, thw^^- no numbers can express 
them. In tliis respect the abstraction is very similar to that of 
pure algebraic symbols, which may be supposed to represent any 
quantities of the same kind, wbetlier expressible by numlicrs or 
not! In another point of v^w tbe al>sd:raciion of geometrical 
investigation is very similar toiSgeljraic* Thc%tti«^ drmvn is not 
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J 

the real representation of that under consideration in the mind: 
it is only a sort of assistance to the mental process. I'he lines 
though,eifedked> the angles though not right angles in the figure 
diwvuj represent straight lines and right ajigles,to the reasoner; 
and still the figure which he thus contemplates has no 

detennin^'umi^itude to his mind, luui indeed cannot have 
any; if it had, the deductions w'ould not-be universal, but 
particulnw- It would, ! believe, ))c of great advantage to ,the 
vouijg Student to consider these matters attentivelv on his first 
outset, as tnauv false ideas would he thcrpbv prevented from 
entmng'hismmd. , 

Perhaps trrp been said on this even for a learner:— 

to proceed to foles of what is called algebraic mui- 

tijJi'cation. . ir-V’ 

I f t. + X + is X Jel^id<^tly means that a h to be taken 

If tii.ics. a p X t?, that sum of <t and b is to be taken c 
times: but as a and b cannof'-ili this state be reidly added t(j- 
gether, we can only say thsu; when they can, a is to be taken 
€ limes, and b is to be taken c times, and the mode of writing 
this direction shortly is ca + cb^ 

2d. That 4* X «— is minus^ admits of an equally clear de- 
n;o!i strut ion or rather eKpla^^oh, We must first remember 
lluit no fjuantity simply coiiswhriid can be — minus. It must 
be complied with some other quantity either greater than itself 
or of nu (»}>j)osite dircotionJi* In the common operations of al- 
gv)!!a it is only used in the former sepse, and a — b merely 
means that /> being less than o, it is when it can be done, to be 
«ubtrnefv'<! from a; ct—,i therefore really means the d.ifiVrcnce 
between a and b-. if then a'—i is to be multiplied by c, having 
first taken o, c tiwes, we have^evldsently done too much, for that 
would bd*the produet of a only>!t 0 ilk.eii c times; what then Is 
be subtracted fr<m) co in tp have a true result ? evidently 
b taken c times, will be, multij)ly a by r, 

and from the proihtct iiahltipie of b by c. That is in 

the short-hand 4of' nor can this operation be 

, announced in this our op^r^tions in any other 

than this circuitmi|| practice the operator would 

aertainly go a shprb^lliiy; mid having first subtracted 

b from tf, would 1^’remamdef hy c. 

3dly. — X — proipiees -f * • 

This most perplexii>g rule to every clear-headed student, and 
which has buen rendered only more obscure by every attempt I 
have yet met v^h to eKplaiu it, (for demonstrations I cannot 
anil t^m) may equally explained by following one step 
furtjier the abdvei$iri|iil|i of reeuipiuag. If a—b is to bemulti- 
Vol, 45. No,(^j|. ISiS. B plied 
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plitd In' c—d, or taken r—f/ tinu s, the evident meaning is, that 
the difference ot a ami l> )■ to he rnidtijjlied by the tUffereuce of 
c and J. Now wc have helore hhov\n that if, a—/>, Ire takeft 
c times, the direction lor this opeiatioii is BiU ut pre- 

vsent we are to ha\'e a less result, as the multiplier |s dimi¬ 
nished by d. Sometliiiig riKue therefore is to be taken from ca, 
than in ease 2. Now as we can only operate on tbe'smbols 
separately, we Avill now take from ca, dg, and the expression will 
be ca-^vb—da. J>ut it is obvious that we have now taken 
awa\ too much from ca, for da is the whole quantity a taken 
d times; whereas the quantity we ought to have taken aw'ay 
was only a lessetied by b, d thnes. ft is therefore obvious that 
having in the expression cfl—c/>—too much by 
db, or be taken d times, we must add to that expression dt, 
and the true direction will be ca^^cif-^da-^ bd: and jus these 
symbols are of no particular meaning the rule must be univer¬ 
sal, and must extend to nuiltmomials as Weil as binomials, for in 
all cases the reasoning is precisely the same. 

This may also be demonstrated geometrically with great 
care. 



Lef the line AB=o, BCts^h, AI3,*=caiid PE = d. Then will 
AC l>e ~a.—b, and EA=c—*d[. Complete the parallelogram 
ABDF and draw CG and EH through C and E parallel with 
DA and AB. 

Then the rectangle AF will *e|wc8eiit m, the rectangle CF,’ 
cb, the rectangle £F. da^ the re^spinMf arid ^le rectangle 

CE, 




19 
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CE, the result ari-siup; from njultiplylng a-^h bV c—d. Now in 
the formula ca—ck—da -^-dh we are directed first to take from 
AF ; OF, and then EF, but tlie rectangle GH being common to 
both €F and EF, has been already taken away when we took 
away CF, and as in the algebraical fonnula this cannot lietold, 
we take away the wh^le rectangle EF, and tl»en add the rect¬ 
angle GM, which if it had been taken out of the rectangle CE 
would tfridently have left the result of the operatiou too small. 


HI. New Outlines of Chemical Philosophy* 

My Ez^ tynn, Norfolk* 

[Ecaiinsited from vot. xliv. p. 441.] 

7he coinpositiou ildi tbd atmihiphere i» still but imperfectly un- 
dei>tood. It is said that it consists of 21 per cent, of oxygen 
gas atul 79 of nitrtigen; but it is well known that hydrogen and 
carburetted h}’(irogen gases arise frf>m various species of vege¬ 
table and animal decay and putrefaction, and in great abundance 
from marshes and stagnant pools of water, especially in hot 
weather. Consequently those gases would soon contaminate 
the atinospherc to such a degree, as would render a country un- 
inlmlntuhle, were it not for the natural means by which those 
gasc'i are decomposed and returned to the cartli. Hence it is 
])robable that the U})per parts of tlie atmosphere generally coii- 
tiiin a huge juntiou of tliose gases. 

The air uj»<m the tops of monntaujs is much colder than in 
tlie vjdleys, because hydrogen gas, being much lighter than at¬ 
mospheric air, r4$es in greal; almndanee into the higher regions ; 
but oxygen gas cannot ascend ao high, in consequence of ifs 
being many times heavier other. 

Hence, the lenipcratiu*p|^||;4||| liir in the higher regions can¬ 
not be equal to its temFPll^l^'dpon the surfiice of the erirth 
■W’here those gases are in affo^^fi^midenscd state 

In every case or there must be present a com¬ 
bustible and a the temperature of a body 

bo increased without tltelc'two eteaicrits be united. 

To illustrate this posiiiop by'experiment; Let two pieces of 
dry wood he smartly ruhlted together, and an increase of tem¬ 
perature will be generated long before combustion takes placet. 
Consequently mmjhm^hn and increase of temperature are effects 
of the same camfi, ., 

* 1^1. Sbtgi, wh xliiu p. tp3. i Ibid. p. 103. 

B 2 


But 






2® New Outlines ef Chemical Philosophy, 

But thivS theory does not rest merely upon the hydrogen gas, 
which rises from the surface of the earth into the atmosphere, 
to sup))ly it with one of the elements of combustion; for it has 
lately been proved that nitrogen is a compound of oxygon and 
hydrogen. 

Decomposition of Azotic Gas or Nitrogen, 

Since the departure of Professor Berzelius from England, he 
has WTitten to a chemical friend in London, announcing that he 
has succeeded in decomposing nitrogen, which he has reason to 
$up])ose, from his analysis, to be composed of about 45 parts of 
a new species of inflammable gas, and about 55 of-oxygen*. 

And Mr. Mires, a young cheniist in London, has proved, by a 
series of very ingenious experiments, that azote is a compound of 
oxygen and hydrogen, nearly in the proportion of those an¬ 
nounced by Professor Berzelius f. . , 

Now let it be supposed that 100 parts of atiBlospheric air are 
composed, by weight, of 21 parts of oxygen gas, and 

79 of azotic gas. 

And if the azote be composed of 45 per cent, of hydrogen 
and 55 per cent, of oxygen, then 79 parts of azote contains 
35*55 of hydrogen, and 
43*45 of oxygen. 

‘~79W 

For, as 100 : 79 ;: 45:35*55 hydrogen. 

And, as 100 ; 79 :: 55 :43*45 oxygen. 

Consequently if tlie hydrogen gas contained in the nitrogen 
be taken into the account, 100 parts of atmot^phyeric air con¬ 
tains ()4*45 of oxygen = 21+43*45^ and, 

35*55 of hydrogen. 

i0(H)0|. ; 

Whence it appears that the aillldg|^eire always contains the 
two elements of combustion, acted upon by 

the influence of the sun, the tempeiWture ^ the air is increased §; 
and as bis influence increases or- the temperature of 

bodies, in which these elements are Uhftec^ varies accordingly, 
lleuce we may infer that a,li the variations of temperature 

Montiily Map. vol. sxxv. p. 571. f Annals of Phil. vol. iii. p. 864. 

* (Jii’Uinin'r proposed tiip hypothesis that atmospheric air is a coni- 
pour.i! <tf ('\v|.:en ami liydro^'cn, and that nitrogen gai obtained from it by 
:hr iisu.ii luetliotb, lie supposed to be furmed by a portion of the o^^ygen 
Itr.irip a! .traticd, ami the rcMnaming cjotmtity entsdng jfito combination 
v.'tth § PiiiLMag. vdUaliv. p.SSl., 

which 
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which take place betw’cen the equator and the poles, the bumin|^ 
hc5.t f>f the torrid zone, and the intense cold of the frigid, ori¬ 
ginate from one universal cause. 

L;ynti, J[an. 11,1815. Ez, WalICER,. 

[To he continued.] 


IV. On the Star Polaris. By Gavin Lowe, Esq-. 

To Mr. Tilloch. 

SiE,—annexed table contains the precession, abberation, 
nutation and solar variation, both in right ascension and declina¬ 
tion of Polaris, for the year 1S15. It has been computed with 
great care, and will serve with sufficient accuracy to the year 1S20. 
The mean right ascension and declination of that star from 
181.^ to 1820, appear, from the best observations, to be as fol¬ 
lows ; 



H. 

M. 

S. 

A / 


Jan.l 1815, 

mean.^1 0 

55 

50-22 

Deck 88 19 

17-15 

1816, 

.0 

56 

4-24 

19 

36-57 

1817, 

.0 

56 

18-32 

19 

56-01 

1818, 

.0 

56 

32-46 

20 

15-43 

1819, 

0 

56 

47‘07 ! 

20 

34-85 

1820, 

.0 

57 

01-34 j 

20 

54-26 


The general rule for finding the corrections that are to be ap¬ 
plied to the mean right ascension and declination of the star, 
•s, to enter the table wdth the sun’s longitude, which is given for 
every day in the year in the Nautical Almanac, and take out the 
precession and aberration in the 2d and 4th columns of the 
table. In like manner with the longitude of the moon’s node, 
had from the same Almanac, take out in columns 3 and 5 the 
nutation. Apply these correcrions respectively to the star’s 
mean right ascension aiid dk^lfriation, and the apparent right 
ascension and declination obtained. 

Although the table gives corrections only for every 10“’ of 
the sun’s longitude or moon's node, it is easy to make propor¬ 
tion, and find them for each degree. 

1 am, sir, t * 

Your most obedient serv'ant, 

Islington, Dec, 29,1814. Gavin Lowe. 




ji Table 
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4- Table of the Precession, Aberration and Nutation of Polaris^ 
for the Year the 1815, both in Right Ascension and Declina¬ 
tion. 


l' 

Arwt. 

Lonjiitude .\ 
of 

O or S3 ^ 

111 lx* li^ht Ascension 

Ill 1 leelniation. , | 

i ec e^sl(>ll 

iiiitl 

bcrriilion 

uiid 

iolar Var. ' 

Nutatifi'i. ^ 

-’forcssion 

and 

\bcrratior). 

N Qtation 
uikI 

Solar ^'ar. 

B. 

s. 

s. 



0 0 

-39*31 

-21*31 

+ 8-44 

+ 2*46 

10 

40* 10 

21*84 

12 27 

+ 1*08 

20 

39*74 

21-74 

+ 2*54 

-0*3/ 

1 0 

37-79 

20*97 

-0*34 

1-77 

10 

34*48 

19-50 

3-02 

310 

; 20 

29*93 

17*55 

5*42 

4*50 

2 0 

21 31 

15*01 

7-43 

5-33 

10 

17*8*2 

12*02 

8*99 

6*14 

20 

10-71 

8*(>6 

10*04 

6*74 

3 0 

-3*H 

5*04 

10*53 

7-H i 

10 

•+■-1*49 

-1*26 

10*39 

7*28 i 

20 

12*20 

+ 2*55 

9*67 

7-17 i 

4 0 

19*t)9 

0*29 

8*34 

6*90 ; 

10 

20*66 

9 84 

6*40 

G-43 i 

20 

33*02 

13*08 

3*94 

5*81 , 

5 0 

38*05 

15-93 

-1*03 

5*()5 i 

10 

43*40 

18*30 

+ 2*33 

417 i 

20 

47*20 

20*10 

600 

3*22 1 

6 0 

49*96 

21*31 

9*90 

2*18 

10 

51*71 

21*84 

7-13 

-i*m> 

20 

52-16 

21*74 

17-94 

+ 0*03 

7 0 

51-56 

20*97 

21-91 

1-17 

10 

49*81 

19-56 

25-66 

2*30 

20 

46*96 

17*55 

29*13 

3*40 

8 0 

43*04 

15*01 

32*25 

4*43 i 

10 

38*17 

12*02 

34-85 

5*36 

20 

32*48 

8*66 

37*00 

6* 18 

0 0 

26*09 

5*04 

38*55 

6*83 

10 

+ 19*10 

+ 1*26 

39-50 

7-26 

20 

-2*03 

-2*55 

-20*45 

7-51 

10 0 

9*23 

6*29 

20*19 

7*50 

10 

18*48 

9*84 

19*35 

7*23 

20 

22*72 

13*08 

17*97 

6*71 

11 0 

28*50 

15*^ 

16U2 

5*95 

10 

33*30 

16-BO 

13*84 

4*95 

20 

-36*97 


+ 11*25 

+3*78 
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V* On the comlined Action of Jruler and Charcoal in oxidl dns 
Metals, By Thomvs Gill, Esq. 

To Mr. Tilloch, 

Sir,— A. FACT stated bv Dr. William Henry In the last Nura- 
her of Thompson's Annals, of the ()xi{ling of a metal (east n on) 
by the combined action of charcoal and steam; brings to my 
mind a similar etfect which occurred to our ingenious acquaint¬ 
ance Mr.T. T. Hawkins, several years since; who, in employing 
powdered charcoal placed between two perforated icLulen plates, 
for the purpose of liltering water, found the water had become 
con.si'leiably impregnated with lead, which led him to take the 
filtre to pieces, when it apjreared that the joint action of the wa¬ 
ter and charcoal had converted much of the lead into a wdiile 
oxide, which interspersed with the charcoal, occupied the en¬ 
tire space between the plates, and therelore he m'hs under the 
necessity of laying them aside, and substituting others in their 
plac.s not liable to that defect; by which means he perfectly 
attained his object, that of employing ehateoai as a filtering 
medium, for which, owing to its great porosity, it is admirably 
adapted. I am, wnth mucli respect, sir, 

« "V our most obedio'.'d seiaant, 

No i'..}, Si .I-mifs's Slrooi, TllO’.i \s lilF.I,, 

l.oihtiH), .h'oi. lu, i;; 1.^. 


VI. yk'count of (I fh//(■)/'rraiio’',tes (AdoUfcs) neurAnen. 
Uy M, Dh Sm er Amaxs-. 

On the fith of Scptcriiber 181-4, a few minutes before mid-dry, 
the w'ind being northerly, and the skv jicifecLiv serene, a \io]e.if', 
detonation was heard in the communes of ?duiitpozar, Temple, 
Castchnoron, and Moutclar, silu.iled in the first, second, and 
fourth arrondis'icmens o{ the depm iment of the* Lotand Garonne. 
This unusual detonation was immediately followed liv three or 
four others at an interval of half a socouJ successive!v; and 
finally, by a rolling noise at first rcscxniding a disdiarge'of iiuis- 
kotry, afterwards the rhlling of .carriages, and finally, that of a 
large building fiilling d'^wu. These detonations, which took 
jddoe towards the centre of the department, wore heard ^viih 
more or loss intensity tvithin a circle of several leiigues. 'rims 
at Agcn, four leagues offj they w’cre sufficiently strong to 

. * Aitnuln 'ie xeii. p. 25. Oct. 181 i. 


alarm 
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yiccouni (if a Vall of /h'rolifas, 

alami '^ome persons^ and the coiTus^Ion of the air was &i:c!i iU 
to "^hake the doors and windov.s of certain houses: while at Pay- 
mirol, two leatrnes to the eantwaol of A^en, these effects were 
less seiisihle; and at Mezin. St. Macalre, Basas, and Cjondon, 
situated five or six kiloinolres hem the focus of the c.\plosion, 
it was heard in a very indiitin/1 manner. 

At the end of this phauumicuon, which, cojisiderinj^ the state 
of the atnu)sj)here, could not be ocet ' ioned by any stonn, we 
were led to expect a fail of these meteoric stones, which has al¬ 
ways been preceded by similar detonations. V/e soon learii . ch 
in fact, that this fall, accompanied !.>y a kind of lij^htniui:. had 
taken place in the coiiirnunes -above named. From the w: a ton 
and verbal reports which have reached us, the unniher am; vo¬ 
lume of those stones appears to have l)een coiisiderablc, ‘"'rnne 
were sent to the prefect ndio has communicated them !o nn- 
Ulster of the interior: otlieis wciedistributed antcn^^ do v,! i 
in various pnrts of France, while many were i ickod no I'r.r 
peasantsa’.f! venerated a-^ reliijucs.Two are mentioned as O 
eighteen jiounds each. It seems that they v.cre not u, \),arm 
at the moment of their fall; the heaviest were sunk , ' vt com¬ 
pact soil to the depth of eight or nine inches, and i i-e -.d them 
rebounded three or four feet from the ground. It, i*' add' d, that 
these stones fell ohiuiuely, making an a^le of from fid to 70 de¬ 
grees witli the horizoiitaJ line; finalh^' that they diverged m 
their full, affeeting various directions in the different coutiuiines 
wheic ri.ey fell. Like all those which have eome from similar 
metem-s, they appeared to be fragments of more considerahle 
masses, and arc peifectly homogeneous. All the specimens of 
these stones which I saw, present no character to the eye whieh 
can make them he dislingnislied from tliose which I have lii- 
therto had occasion to examine, or which I have in my cabinet: 
they merely seemed to be more friable and more porous tlian 
the latter. I have remmked in some fragments globulous bodies, 
similar to thobe wliica Mr. Howard found in agreat (juantity in 
the nranolitcs of I'fcnaro'j, and which are composed, according 
to him, of aimndanee of silex wdth a little oxide of iron. We 
obseived also in the interior of those stones, that the pyrites which 
they contain are Komcrtuies crystallized in a group. All of them 
ivr, co'/ered exteruaKy with a black crust of the thickness of a 
quarter of a hue neaily, which announces the action of lire, as 
we r.ec in rd! tiic stones of the same kind. Two of oiir corre- 
sponden;-) iuf jnn ns that one of them exhibits singular iiu- 
pretvsioiis at the surface, but it is necessary to verify this. 

Ill fact, ef nil the peculiarities ndik'h the j)ha“noiricnon pre¬ 
sented, tl'.e lemarkable is the,'very simultaneous appear¬ 
ance 
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Account of a Fall of Aerolites. 

iinc€ of a small cloud, wliich seems to have accompanied the 
meteor^ ami ev(. j to have preceded it u few secondy. This small 
white clond, p^rayish in tlie centre, appeanMi to move with the 
i^veatesi rapidity over the district where the meteor fell, lu 
olher pai’ts, and partic\darly from the spot where I observed it, 
it seomeil stationary before the e\plosion. It has been generally 
admitted that this small cloud had a roundish form, .'scarcely 
w as it perceived in tlie communes where the uranolites fell, when 
the explosion, accompanied by lightning, w’as heard. At the 
\crv instant the cloud appeared to be divided into three or four 
parts which were rapidly precipitated towards the ground, leaving 
bt'liind tiiem iri/vations of a blueish colour ami the point of 
\vi)ich was red. From the position whicli 1 occupied, it wa.s seen 
(drf'CtiV in the north, inclining a little to the north-west. It seemed 
then to be immoveable; but at tliC moment of tlie detonation it 
s's mcii 5r ailvance very rapidly towards the soutli, forming two 
p(jri;ts w'vch^w'ere ])rolotiged in the sky, and which the peasants 
uini.i mnisly conijrared to long cord.s. After this .sudden move- 
mcuL, the •.small clouds which had attained nearly my miith, 
eonsiclci’i.hlv diminishe I, stopped, became immoveable, and ended 
by l)cing insensibly di.ssolved at the same place. It cannot be 
tlvuilutd, I think, that the instantaneous appearance of this cloud 
insulated in a sky absolutely deprived of all vapour, is not con¬ 
nected with the meteor. It luis been observed under the same 
forms, nearly in every place where the detonation was heard, 
and its immoveabiiity, notwlth-standing the strong wind which 
then blew, proves that it must have been verv high in the air. 
We cannot, 1 think, refrain from regarding it as the produce of 
the gases emanatei! from the stoncy mass wltieli, when heated 
by the friction which it underwent in traverdng liic atmosphere, 
allowed them to escape under the form of a conilensed vapour. 
I'he noliulons appearance which resulted must have given rise to 
'. voial opticil illnsiou.s on the part of the spectators, wlio before 
the explosion had no interest in observing it. To those who were 
close to the place where it fell, it seemed to move with a great 
lapidity: to those who were like myself, four or five leagues 
towards*the south it appeared stationary. In advancing di¬ 
rectly opposite to the latter, it must in fact have appeared to 
them without motion, until the explosion made it assume another 
form, and until, as it approached their zenith, they must have 
priceived its progres.sive motion. This cloud must therefore have 
been the result of the gases developed in the bosom of the mass, 
which must have in the first place formed around a spheiule of 
vapours, and which being more and more rarefied, as the mass 
approached the surface of the earthy mu.st have caused its ex¬ 
plosion, To 
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On the Sounds (yf the Gases, 

To conclude: tliis explosion must have been effected, f ! 
have already said, in a hi.^h r<'j[> ion of tlie atmosphere, the 
■mnd liad not reached the smuil el(;ud, and since the fr^menta 
of the mass were disi)er.sed, divorgiiift' over four communes in a 
radius of five great (piarters of a league. If similar clouds have 
not always been remarked simultaneously with meteors of this 
kiiKl, since the}’ have been observed with care, this has arisen 
from few of those meteors having been seen in such a serene sky, 
and other clouds imist have been confounded with the j)t‘culiur 
cloud winch accompanies them. 

Here let me direct the attention of ray reader for a moment 
to the tcrin frc/o/Z/c,which is commonly given to meteoric stouea. 
Tins denomination does not seem to be the best which may be 
employed, la fact, it is far from certain that these stones are 
fonued in the air or with air. The elevation of the meteor 
wliicii produces them having been observed to be at least tliirty 
leagues from tile surface of the ground, proves tluit tliey iiave 
notliing in common with the fluid which supports life on the 
.sill face of onr globe. The mane of urauolyle has Inrg iip.j-''arcd 
to me to lie iM’tter suiteii to bodies whose origin is iinkii'/'.\n to 
US, but whicli tend towards tlic eartli ihrougii that i)omi<’>less 
space in whl<*h the stars move, and whicli is uiuininums!} called 
tlic heavens. The term lliereforc wliich is formed of the (deck 
w<)nis otJrtavci; and Ai'So?, deserves the preference to uerulile, as 
being move defuiite. Some writers have even adopted the term 
iirmti'lifOy since the jiuhlication of a Memoir which I read to the 
Society of Agriculture, Arts and Scieuees of Ageu, in 18GS. 


VII. C(ilrn)nlhpi<i of the hUrrvals and Beats tf the Svvtith 
yteidid by imrieu^ Gases in the corrected Experiments of 
Messrs. F. Kiunv, mid A. Mkrukk, recorded in Mr. Ni¬ 
cholson’s JournaL By Mr. John Fahey, Sen. 


To Mr. Tilloch. 

Kill,— In your xxxviitli volume, page 3, you did me the favour 
to insert some extracts and partiinilars, of an interesting series 
of CNjicriracnts, hy Messrs F. Kirby and Arnold Merrii k, oi 
(’iicnecstc), extr.icted from Mr. Nicfiolson’s Journal, on the dif¬ 
ferent pitches or degrees of sound, yielded by the same organ- 
pipe. w iii'i! succe'r-.ivc!y hltovii by eight diffeiTiit kinds of gases, 
in a suitahie apparatus. Since that period these gentieinen iiave 
repeatcil ilicii exjieiintents with s^i improved apparatus for jiro- 
duclng the sounds, and with additional care;; having also ex¬ 
tended 
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twided the number of their ijasroiis Indies (or mixtures of such 
to seventeen) without however adoptinc^ in these repetitions, the 
hints whieh I gave at page 5, for determ'mmg^ the pitch in 
future experiment, hy the beats inatle between the gaseous sound 
and those of other pipe-', ])revioiisly ami caiefully tuned to fixed 
Diatonic Notes, near enough to tlieni, in each case, and blown 
constantlv bv atnios’pheric air, in the sanif* nianner as the stan¬ 
dard C pipe in t’ltir experiment:- was blown. 

I recommended this taan-.-e to Messrs. N and ^f. in order to 
avoid the great uncertainty, which practuul tuvjjs have found, 
in unisons even upon sounding bodies of the same kind, us 
strings and strings, pipes and pi])es, &:e. jukI much more so in 
tuning -strings from pipes, or vice I’crsd^ &c. It is for enabling 
future Experimenters to resort to tliis more accurate nntliod 
than tlie monocliord, that would doubtless reiuuve, or much 
lessen, the y^'^V considerable dhagreemenfs that still exist, 
between tiie repetitions of these gentlemen’s expciiinenls, and 
between their average results, on the present and former oeca- 
sion, that I now^ trouble \on wdlh, an extract of their geiu ra.l re¬ 
sults (from Mr. N'i(‘liolso!i’s Journal, vol. xxxiii. p. I"!) in the 
two first columns of the followdug Table; only revt rslng the or- 
tier, that I might place the most acute sounds towards the 
top, as the notes arc placed on the music stave. 

The third column sliovvs the intervals in my notation reedioned 
each wav from atmospheric air; the fourth coiunm shows the 
excess or defect of these, compared with the neatest Note on 
rite Rev. lienry Liston’s lHuharmonic Organ (which remains 
yet on view at Messrs. Flight and Holcou’s); the method of tun¬ 
ing which Notes ly incftus of per feci concords only, I have fully 
explained in your xxxviith lolume, p. 27»>, and xxxixth volume, 
p. 374 and 421. And the fJth and last <‘olunin shows, the 
in one second of time, and vvhether y/a/ or shuip, that 
the.se nicau results (as indicated hy tlie monochord lengths in 
column 2) would make with Mr. Liston’s Notes in the preceding 
column, respectively, when Teiior-clif C is \ieldedby the stan¬ 
dard experiment pipe, blown by common atmospheric air, and 
excitea just 24i) complete vibrations therein, in one second of 
time. 


TiuBLE 



2S 


In comparing the above restilts in column 4, it wnll be ob- 
scrvedj that the Notes therein fall in three diflFerent Octave*!, 
marked with small and capital Roman and with capital Italic 
Letters, as d, C and B. That Hydrogen yields a sound, very 
near an Octave higher than that from Jzote, differing less tliere- 
from than lyE, and would perhaps prove exactly an Eighth, in 
a more exact comparison by means of the Beatsthat Oxygen 
is still nearer (differing less than |2) a mmor Semitone (S, see 
plate V. in vol. xxviii.) below Azote ; and this last being ex¬ 
tremely near (almost within jS) td a minor Third above Chlorine, 
—Nitrous oxide is very near a major Third below common Air^Scc. 

The above was written long ago, soon after the appearance 
of the Experiments in Mr. Nicholson’s Journal, but wishing to 
revise the calculations, it was laid aside for others engagements 
until now. I am, sir. 

Your obedient servant, 

Westminster, Jan. 13,1815. JoHN Farey Sen. 

Vlll. Bio- 
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VIII, Biographical Memorajitla respecthig Edward Hussey 
Delaval, b'.R.S. 

To Mr. Tdloch. 

S[R, — As you have oceasionally given place in your valu¬ 
able Magazine, to {soine accounts of men of genius and reid 
merit, permit me through the same medium to pay a tribute of 
res}ject to the memory of the late Edward Hussey Delaval, Esq. 
of Parliament Place, Westminster, who died on the I4th of 
Atignst last, aged 8.”> years, and was buried in Westminster 
Abbey. 

This gentlemaii vv'as of a very ancient and noble familvj and 
tlie only surviving brother of thelaie John Hussey Lord Delaval, 
vvhich title is now extinct. 

Edward Ilussev Delaval was Master of Arts and Fellow of 
Pembroke Hall, Cambridge; an excellent classical scholar, and 
well conversant in most languages both ancient and modern. 
Chemistry and experimental philosojjhy were his ’ favourite 
pursuits. He was a great judge of muric and the ptdite arts; 
and the eompletest set of musical glasses ever produced in Eng¬ 
land, were made under his direction many yeais ago, and com¬ 
municated by him to Dr. Franklin. 

On the 28rh of June, IJIH, he published an Account of the 
Etfe< ts of Lightning m St. llride’s Church, Fleet-street, VA-hich 
happened on the 18th of that mouth. It v\as addressed ^ 
B. Wilson, Esq. F.H.S, with explanatory plates, and was read 
at the Royf.'il Soeiety, of which Mr. Delaval had been elected a 
Member in Dcceinlicr 17.59. 

On June 7j 1709, by desire of the Dean and Chapter of St. 
Paul’s, a Report was delivered to the Royal Society from 
\V. Watson, B. Franleliii, B. Wilson, and E. Delaval, on the 
means of securing St. Paul’s Church from Lightning ; and mea¬ 
sures were in ctniscqiience taken for that purpose. 

On the 22d of March 1772, St. PiuiPs Church was struck 
with lightning, it was examined by Mr. Delm al about a week 
afterw'ards, and the eflFect stated to the Royal Society. 

Soon after this period a difference of opinion arose amongst 
the philosophers who had paid attention to electricity relative 
to the choice of pointed or blunt conductors for the safety of 
public buildings; and on February 20, 1773, Mr. Delaval in a 
letter to Mr. Wilson, published his observations on the subject, 
and gave the preference to the use of blunt conductors ; stating, 
that the intent of conductors is to guard tlic building from dan¬ 
ger ratlicr than to soliait it; and adding the following remark 

Olt 
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oil the subject. ‘‘ ]kit ;i]tli()u;^li our conductors arc ina(Ie(|aate 
to so fj^reat a power as that nhicli i.s iiccessary to exhaust clouds 
of ail iiiiniense size, yet llic) may be applied with j>reat proba¬ 
bility of success to curry ('d’wifh safely as much lightning as 
may at any given time lie contained in the metallic parts of a 
building, provided a complete coimnunicatiou !>e formed be¬ 
tween them and suliicicntly huge conductors.” 

Impressed with a high opinion of vSir Isaac Newtoii^s disco¬ 
veries in optics, and by a close attention to those experiment# 
which Sir Isaac Newton made, and ha*- detailed in his Book of 
Optics, Mr. Delaval showed by a series of exjieriinents, and 
minute observations that Sir Isaac Newton’s doctrine is equally 
applicable to permanently coloured bodies; and on .Tamiary 24, 
176."), a Letter addressed by Mr. Delaval to the Earl of Morton, 
President of the Royal Society, was read there, containing Ex¬ 
periments and Observations on the Agreement between the 
specific Gravities of the several metals, and their Colours when 
united to Glass, as w-ell as those of their other Ihcparations. 
This paper is published in the fifty-fifth volume of the Royal 
Society’s Transactions, and for it Mr. Delaval honoured with 
their gold medal. 

In I77h, Mr. Delaval and Mr. B. Wilson were engaged in a 
Scries of Experiments relative to phosphoric and the prismatic 
Colours they are found to exhibit in the Dark. The account 
was published by Mr. Wilson, who stated that the experiments 
were made in Mr. Delaval’s house on the side of the Thames at 
WVsLiuinsler. 

In 1777, Mr. Delaval published in quarto, An experimental 
Inquiry into the Cause of the Changes in opaque ami coloured 
Bodies, with an historical Preface relative to the parts of jihilo- 
sophy therein examined, and to the several arts and manufacture's 
dependant on tliem. 

On the Ultli ol May 17'S4, Mr. Delaval produced his experi¬ 
mental In(|uiry into the Cause of the permanent Colours of 
opaline Bodies, which was presented and read at the Literary and 
Philosophical Society of Manchester, and honoured with their 
gold medal. It is published in the second volume of the second 
edition of their Memoirs. 

fn testimony of the great merit of Mr. Delaval’s discoveries 
imd observations, I adduce the approbation they have generally 
experienced amongst nitm of science, and n hich is evidenced by 
their having been translated into most of the European lan- 
giuiges. I beg leave to quote the following instance, transcribed 
from the Nouveaux Memoires de VAcademie Royal des Sciences 
€t Belles LeUres, noted by M, Le Professeur de Castellon, re¬ 
specting 
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reipprling Edu ard IJiasey Drlaval. 

specting Mr.Dolaval’s “ RccUorclies expi'i-imentalfs siir le (’uus® 
de!> Ghmigpinciits d*/ (’oiilcur dans lt*s C<n p> opaques iiatiirelle- 
nient Colorccs.” Le Prufcsseur Castelic/U tiuis ob'jcrves, “ CVst 
done u rcxpfriehce qu’il faut reeourir si i’on vtut couiioitrc les 
causes des phenoin^nes dc physique. C/’est le im'thode dont 
Bacon a si bicn trace la thiioiic et dont Galileo et Newton out 
81 bien niontre la pratique. C’est le nuHhoile qne M. De'aval, 
Meiiibre de la SociiHe Royal de Loudres, et mon confrere a 
cet egard, a exacteinent suivie dans le Meuiuire qu’il m’a fait 
rhonnenr de in’adresser afia que je presejita-isc a cette illu&tre 
assembk'e. Je le crois digue de son attention, et je vais I® 
cominettre a son jugeinent; j’ajouterai seulenient que j’ai 
repete avec le succ^s le plus heureux plusieurs experiences con¬ 
tinues dans cct ecrit.” ^ 

Mr. Delaval’s company was much courted by persons of genius; 
and besides the other gentlemen whose names have been already 
iiiciitioned, he was intimate with Dr. Lewis, Dr. Ingeuhouz, 
Mr. Magellan, Mr. Kirwan, Mr. Cavallo, and most of the men 
6{ scienee of hia time ; though ho visited little, his house waa 
always open to , 1 * 5^11 of abilities. He was ever ready to give 
information and elucidate it by facts in their presence, and iu 
Uie accuracy of his experiments no man was Ids superior. No 
arts were made use t)f by him to trumpet forth his publications, 
but they wcie left to stand or fall by the test of experiment. 
The Royal Societies of Upsal and Gottingen, the Institute of 
Bologna, and the Literary and Philosophical Society of Maa- 
chester, misoliciteil inrolled him amongst tlieir members. 

It nia\ be i!Oct‘s->ar\' to note that Dr. Rancroft, in bis publica¬ 
tions iiititled, l^xjierinicnLal Rcsorchcs coiiceruiiig the Philosophy 
ot (\>!ours, has ditfered grcatlv in opinion with Sir Isaac New¬ 
ton, and Mr. Delaval. Dr. iiancioit, iu jiage 27, of the lir-xt 
edition of his work, makes the following icoKuk, after long cii- 
ticismson Mr. DelavaPs publications. “ 1 also lldnk it may be 
deemed a matter of excice and consolation that he has only 
erred with Newton.” It seems extiaordinary after this asser¬ 
tion, that Dr. Bancroft, in his late publication, iu two volumes, 
octavo, lias so puzzled the subject, tlmt in the Monthly Review 
enlarged, for September last, it appears that the Reviewers luutf 
concluded luftt Sir Isaac Newton and Mr, Delaval differed iu 
opinion. This is not the first time that Dr. Bancroft has been 
uiifoitunate in his explanations, as may be seen in Dr. Robeit 
Jackson’s Letters to the Comnd.s.sioners of Militaiw Inquiry, 
page 5, whore Dr. Jackson, in his Answer, 8aith;*Mle (Dr. 
Bancroft) has attacked my w’ritings, and in doing this he haa 
bO mixed ajiid garbled my words, so perplexed and perverted my 

meaning 
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meaning on ditforent occasions, that without reference-to my 
OM'M text, I sliould scarcely know rtiyself what I mean. 

If Mr. Delaval had lived, 1 think he would have made precisely 
the saine observation on Dr. Bancroft’s attack upon his Treatise 
on Colours. I arn of ojdnioii, that if Dr. Bancroft would in a 
future edition of his work, give a dotaii of many important im¬ 
provements made within the last tliirty years or more in the 
practice of dying and priming, which seem to have escaped his 
notice, or of which he has not yet ac(]uired a knowledge, he 
would render more service to the public than by his theories. 

As Dr. Bancroft in his publications has commented verv freely 
on the Theories and Opinions of Sir Humj)hry Davy, Sir Isaac 
Newton, Mr. Delaval, and many other English and foreign 
philosophers, I hope my present observations will not be deemetl 
any seeming incivility towards hini, but be consideicd as the 
frank effusion of a zeal for truth, an earnest wish to benefit the 
public, and a justice due to Mr. Delaval. 

To enter into minute accounts of Mr. Del.aval’s experiments 
and theory would trespass too far uj)on your useful pages; hut 
it is certain that whoever vv'ill attentiv{'ly per’Si^v^ Mr. Delaval’s 
publications above mentioned, will find a series of very correct ex¬ 
periments, and a fuinl of most valuable infonnation on tlie ‘-uh- 
jects they treat upon, and be pleased with the modesty and 
candour with which thev are related. 

«r 

An uninterrupted intimacy of forty years which 1 enjoyed 
with Mr. Delaval, continued to furnish me till his decease, con¬ 
stantly with fresh proofs of liis strength of mind and great abi - 
lities. The various brilliant artificial gems made by Mr, Dc- 
laval, the curious samples of his mode of abstracting the fluor 
from glass, which remain in the family, and the neat Gothic house 
in Pavliument Place, in which ho resided till his death, th.e in¬ 
terior of vvhieli is elegantly formed of artificial .stone under his 
immediate direction, in order to be perfectly secure from fire, 
will long remain durable testimonies of his knowledge as a clie- 
mist^ and of his taste as a gentleman. 

1 remain, with much resipect and esteem. 

Sir, 

Your obedient servant, 

John Strccf, Adelplii, CHARLES TaYIjOR. 

.hnuiary IBl/). 
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IX, A Copy of the Experiments made at the Royal Observa¬ 
tory ^ Greenwich, by Mr. ViViMVSG¥.Si, Astronomical Assistant 
to the late Rev. Dr. Mas^i;i.yne, by the Request and under 
the Inspection of the late Sir (4i:o«cr Shik KHrnr.H EvKi.YN, 
Rart. with a view to establish a Standard of lEeighi and Mea¬ 
sure, by determining the Length of the Seconds Rendulum*. 
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* A description and drawing of the dock b)- which these experiraents 
w'ere made, has been given in Nicholson'S Journal. 

Vo!. 45. No, 201, Jkn. 1815. C Short 
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Short Pendulum continued. 
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Second Series of Long Pendulum. 
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Second Series of Long Pendulum continued. 
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Short Pendulum continued. 
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After the clock had been set going about three sideral hours, 
with the long pendulum, during which tizne five comparisons were 
made with the transit clock of the Observatory; these compari¬ 
sons being finished, the moveable point of suspension was low¬ 
ered just sixty inches as rheasurea on the scale affixed to the 
side of the clock, and two aeries of vibrations were tried of three 

, , 3 " hours 
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ho’.’vs each; after which the clock was moved back again, ex- 
actlv to its foriiH ;• jdace, and another series was tried with tlie 
long pendulum of lii/tt : after this -varies was completed, 

the clock and inaii;ta.imng po\\t>r '\\‘re both taken awav, and a 
series of vibration.'were oh ^eived with tlic simple peiuhil.nn as 
it hung from the eliiui]), and it was foimd thu»- in 61 minutes of 
siderc.1 timr*, the pendulum nnide 25(30*24 viljraLions. After 
thk series ot tiie long pendulnm one of tlic simple vihratiaas of 
the short pendulnm wa^ tried, lor vvineli pnrnose the jn'iiit of 
HUspejisiOii was lowered (,U inches; ami in 1'“.’ sideral nnnutes it 
made 2708 vibrations, aho iii 7'^ sldcr.al na .sues as tiic'l again 
it made {3{ll)l vlbi;ni(fus, hut the last unnnhirh'eing a litO'* doubt¬ 
ful, another trial war made, rud in 02 luinntes were made 524S 
vibrations: a trial of the huig pendulum v.'as then repeated, 
which in (15 sideral minutes nia.de 2728 simid.' vibKitioa-. 

Atlcrtlie.se tnals were Imished, a scries o, oxjicriinonts were 
made by eftanginp; the (juantity of maintaining power, and also 
by alter! I' the height of the adjusting hall to the pendulum, as 
will be .se. ;i by an inspection at the columns, it is necessary 
that before each trial the .adjust'ng ball should be so situated 
that the heater should vibrate in the same time as the pendu¬ 
lum ; i)Ut I am not aware that this was ttilctly attended to in the 
above series ; indeed, 1 believe the weight v^'a^ not so proportioned 
as tc; give an accurate result in this re.spcet, a.s I remember Sir 
(jeorge intended to repeat the .scries at s(a!ie future period ; hut 
his death put ;i stop to all further research. The clock is now in 
the haiuls ol tlic Hon. C. .Icakin-on, in constoucnc' of his mar¬ 
riage with ti'jc daughter ol the late Sir Georirc, .aieJ 1 have no 
doubt he would he hap)iy to give to any geailemau or society of 
gentlemen, who may he d.c'irons of jiroseeuiing tlic.'-e valuable 
experiments, by which tlie length of tJie seconds pendulum 
iiiight be dcteriuineii to almo.sl any degree of exactness. A series 
of such experiments made in different latitudes would determine 
better than any other means the figure of the earth; the dock 
will admit of considerable improvement, and jiroportional and 
invariable impulse may he easily given to each length of pen¬ 
dulum ; also various lengths might be tried, besides these se¬ 
lected by Sir George, and given aliove. 


X. On the Pkeenomena of Electricity. By J. Murray, Esq, 

Lecturer on Chemistry, 

To Mr. Tilloch. 

Sill, — Some of,my experiments are recorded in the pages of 
your Journal, which go far, to establish the existence oieecurrmt 

- aud 
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and countercurrent as cxliil'ited by tbe discharge of an electric 
sphere. In to these plianioinena, I would be under¬ 

stood as reft^rriiip trlieuliirly to tlu: wires def)Osiled tipon cards 
with ijtferutuifji: pir'hcs (f iinjoil^ and the oppo'^ing balls ob-- 
beared with China ink. I liave now the pleasure to adduce an 
lulcliti.nial iliu Lratioi; on tlie same side. In tliis experiment I 
eaiploved i!i>- electi'ieal foreeps with its insulafed stand, de- 
scriiied ii. a hiLe iiumher oi' your Journal, a very good sub¬ 
stitute lor uu universal discharger. Here one of tlie joints of 
the instrinvieut v\as attaehed to the outside of the charged elec¬ 
tric, and the eonneetcil with the insulated discharger. 

A hull made of t>ie pith of elder '^abont half an inch diameter) 
v.’as })laeed in ojjposition, in co'utacl with each end of the pla- 
tiiia wires, the distance between the points varying from two to 
four iru lies and an half; when the discharge was made the balls 
u’crt pnjpfdlt'd in uppo.dte directions, arid Avlien modified, they 
exchanueJ bides. 

The pro[nilsion of a pith hidl introduced in evidence of a cur¬ 
rent from the charged to the ojrposite side is thus proved to be 
inconclusive. If wc except the divergence and convergence of 
radii from opposing electricities, the inclination of the flame of a 
caudle is the only exjrerimeut whicli can give the least colour to 
the theory of a niaximuni and minimum electricity. As to the 
unipolnriiy ta.s it is called) of the flame from tliis source, it 
a well sounding ^v(l’d, but M)id of incaniug, coii'.idered with 
regard to the %ie\v it is meant to establish ; for it can, if 1 ap¬ 
prehend aright, receive a fairer and more philohoiihical elucida¬ 
tion from (-(Uisideriug the jiha'iiomena displayed iii the Voltaic 
circle,, viewed in connexion with the recent epci linents of Mr. 
IJrunde. Here it may be said, that tlie flame gencraiing car- 
Ijonie acid gas, ought to be attracted by the charged ‘■urface 
(pos.) ; whereas it is the rever&e—my opinion is decidedly 
against this view. So long as it flame, it is merely carbon in 
the act of dissolving in orygen, for such is its constitution. It 
is not of an acid nature, hut cai boiiaus oxide, for (larbonic acid 
gas is uninflammable, though charcoal and carbonic oxide (a 
gaseous body) be combustible. It becomes not carbonic acid 
gas until ejected beyond the sphere of flame, wdicn being sub¬ 
jected to A further exposure relative to atmospheric air, it be¬ 
comes acid by abstracting an additional portion of oxygenous 
gas. ' 

Liglit and electrical pliapnoincna appear analogous: both are 
material^ I know that this has been denied to the first of these, 
but the momentum of light as proveil by the experiment of 
Mr. Mitchell, in that projected against a delicate plane of cop¬ 
per, from a reflecting speculum, sfrougly supports the opinion ; 

C 4 ' and 
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and is not the action of light on the photometer a proof of the 
same kind ? My friend Capel Lolft, Esvp judiciously remarks, in 
his correspondence with me, If light were not material, but the 
undulation of an elastic iiiednun, then the smallest aperture ad¬ 
mitting light into a daikened room, slioiild illuininate the whole 
apartment equal vvith ^le greatest, as a spark ignites any quan¬ 
tity of gunpowder however long the frain. That clrctrieal phaj- 
nomena are produced by a inateiial agent, appears beyoinl a 
question, from the exhibition of its effects on onr sen^c.^. If the 
taste is operated upon, it is singularly aifocted. A snapping noise 
and loud explosion are couununicateil to (he car. Light and 
colours, and its effects on masses of matter are tin* eireurnstanees 
embraced by the orh of vj.rafi ;—onr feci ini'U sensible of its 
power. In the spaik drawn fioin an insulated eondnetor, the 
aura eleetrica from acuminated rods, ami tlie shock from ac¬ 
cumulated electricit) ; and it is iinpo'.‘.il)lc to mistake its pe¬ 
culiar odour. There is an eAjjevinient which, I thitjk, confirms 
this statement; connecr the external coating- of two jars, and by 
forming a eommniiieation between the inside linings, a charge 
may he tramderred at a single contact from a jar charged in the 
usual wav to another, and the density in each will be as the 
ratio of the eapaeity, Tho'-c sul)stamcs wliicli become pho- 
sj)horcscciit by solar light, me jn-ccisel) those which arc similarly 
illuminated hy tlcctri^ity; for this asMuriinee, I am indebted to 
the polite comuiunicatlon of Mr. Skiimsliire, of Vv’ishcaeh : an 
opportmnty of repeating his experitnents has not oceuned to 
me. The circle of jirismatie lii gs, afforded hv the eloetiie flis- 
charge.directed against a polish.ed metallic ])late from a ])oiiit; 
ami tiic concentric toltaircd '/ones exhibited bv d('conij)osii’g 
electiie b; bt, by means of the prism, are appeuix.iucs aliied to 
the su[i))o' ii’on oi' iLe iflcntity. V yb'^w of their eouesponrling 
chemical , ■•u vli! come in hereafter. 

lii'Vlit i-.'Ac-. iviiii a \elocity which is truly great, reaching the 
oih inhabited by us, a distance from the sun of ho^piililons of 
miles, in less tlian eight minutes of time, 'i'he iicldcity of the 
agency of electricity harnioni/.es wi+in that of light. The vast 
circuit traversed by it in the experijnenls of Dr. Watsoji, wsis 
performed quick as the lajise of thought. Caloric is, on the 
eontraty, slow in its movement, and -liver, the best conductor 
among tlie metals, jnoves its tardy progress, and sound itself in 
its propagation by the clastic sliclls of air pereurs space, only at 
lire rate of 1142 feet in a .see<;n(l of time. 

. Light is sent off from the sun’s disc in right lines, the 
boimduiles (»f shadows and its plucnomCnon when intercepted, 
evidence this. The parallelism of solar and electric light is a 
striking cirrumstunx^ of their SUi^^gy. 
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If you will grant me permission, I shall continue my obser¬ 
vations, and now only remark generally, that I believe the phae- 
nomena of electricity are produced by one agent susceptible of 
undergoing iu'o distinct 7 nodi/iciitions, the one dhoctly opposed 
to the other, each possessing diff erent relations to matter, from 
ike other. ^ 

I am, with njych respect, sir. 

Your oliliged obt'dient servant, 

WiLlifnii, K'se\, d. MuHtlAY. 

Jailuaiv Ifi, IvUj. 


XI. J.etier ft am M. Ampkhe Count Ukrthollet, on the 
Determina*ton of the Proportions in ki/i'l'). Bodies ore com¬ 
bi ned, at cording to I ho resoci/it'-e IS'iinilcr and yl r rang etna nt 
of the Alolcoiiks (f ichiJi I heir inh grant Molecules are 
composed ■■d 

Vou have bjcn long ‘■■ince Inruruiod that tlic important disco¬ 
very of M. Ga\ Liissac, (Ui tlic simple pioportions observed be¬ 
tween the volamcs of a couiiu/undcd ga^, and those of the com- 
j>oneut gases, gave ri'-e U> ibo itica of a tlieory which explains 
not only tlie facts discovcicti In this etniiuuit chemist, and ilsc 
analogous facts ob-.cr\od sb.<‘e, but which may also be apj)lit‘'J 
to the dctcimimit'.nn of ih'. )ir.»}uutiiniN of a gred, number oi 
oiler co:iij)o'.mds, wliiuh in ordinary ciicLinistanct.'i do not alVet i 
the L'‘asco:is state. 

Tiie mcaioir in wliich I filter upon tliis theory in di (ail, i-i 
ncaily finished ; bnt as ofeaij!at!v,:is orainitiier description do not 
admit of my fi'dsliing it now, I haslcu to eoniplynvith }our v,i>ij 
of giving an ahslraet. 

Consctjucnces deduced horn llie tlieoin of imivcrsal nttracti-n 
eonsidered as the cause of coliesion, and the facility with wliich 
the light traverses transpaivnt bodies, have led naiural phlloso- 
piiers to thlt^k that the latter molecules of bodies were held by 
the attractive and repulsive forces which are peculiar to them, 
at distances as it were infinitely gieat relative to the dimension.^ 
of tliose molecules. 

Hence their forms, with which no direct observation can 
make us acquainted, have no umre any influence pn the plueuo- 
mena prc vCuLed by the bodies which are conuposeil of them, ami 
we nmst seek for the explanation of these pluenomcna in the 
manner in which these molecules arrange therusclves with respe^it 
to each other, in order to form what I cal! a partiilc. Accord¬ 
ing to this notion we ought to consider a iiarticlc as the assem- 


oiight to consider a jiarticlc 
* Anmles de CAlmkf toni. xc. p, 4.3, 
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blage of a deternxinate number of molecules in a deterniinate si¬ 
tuation, containing among them a space incomparably greater 
than the volume of molecules; and in order that this space may 
have three dimensions comparable between each other, a particle 
must consist of at least four molecules. In order to express the 
respectiv{» situation of molecules in a particle, we must con¬ 
ceive by the centres ofgravity of these molecules to which wc 
may suppose them rediicerl, planes situated so as to’lcave on one 
and the same side all the molecules which are beyond each 
plane. Supposing that any niolecuSc is not contained in the space 
compiized between these ])laues, this space ivill lu' a ijolyhedron, 
of which each molecule will occupy a summit, and it will he 
sufficient to name this petiyhedron, in order to eapress the re¬ 
spective situation of the molecules of uhich a parjicls is cohi- 
posed. I shall give to this jiolyhcdron tlie name of i apresenta- 
live form of the particle. 

Crystallized bodies being foimcd Ijv the regular juxtaposition 
of particles, mechanical division will therein indicate planes pa¬ 
rallel to the facc.^ of this polyhedron; hut it will be able to in¬ 
dicate others resulting from the various laws of decrement: lie- 
sides, there is nothing to hinder the latter from being frequently 
more easily obtained than a part of the former ; and hence me¬ 
chanical division may rather furnish coujeeturo-s, ami conjectures 
only, for the determination of the representative foiins. There 
is another way of ascertaining these forms: i, e. to determine 
by the relation of the component parts of a body, the number ot 
molecules in each particle of this body. For tins purpose I set 
out on the supposition that in the case where bodies pass to the 
state of gas, their particles alone arc separated and removed 
from each other by the expansive force of caloric to distances 
much greater than those which the forces of affinity and cohe¬ 
sion have an appreciable action, so that those distances depend 
only on the temperature and pressure which the gas supports, 
and at equal pressures and equal temperatures, the particles of 
all the gases simple or compound, are placed at dtie same di¬ 
stance from each other. The number of particles is on this 
supposition in proportion to the volume of the gases*. What¬ 
ever may be the theoretical reasons which seem to support it, it 
can only be considered as an hypothesis ; but on comparing the 
consequences v^hich necessarily result with the phaenomena, or 
the properties which we observe; if it agrees with all the 
known results of experioucc, if wc deduce consequences which 
are confirmed by ulterior experiments, it may acquire a de- 

* I Lave learned since tlic drawing up of iiiy paper, tlvat M. Avogrado 
has made this la^it idea the gruundwork of an inquiry into t!ie proportions 
of the elements in chemical 
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.^ree of probability which will ap[)roac}i to what we call in 
physics certoii'ti/. Supposing it to be admitted, it will be suffi¬ 
cient to hnow the volumes in the state of gas of a compound 
bodv and ot its components, in order to know lu)w a particle of 
tlie conjpounded body contains particle^ or j>ortioiis of a particle 
of tlie tivo components. Nitrous gas, containing for ^instance 
:he half of its volume in o:,ygcn and the naif in azote, it follows 
that a particle of nitrous gas is fen rued by the union of half a 
particle of oxygen and half a ])arti(‘l(‘ of azote; the gas formed 
bv the condnuation of chlore and <»f the oxide of earbmi, e(»n- 
tain’nig volumes of these two gases \\bi<‘h are efjual to its own, 
one of its jrartieles is formed by the junetion of a particle of 
cbloro, and a particle of oxide of carlion ; water in vapour con- 
faining, according to the line exi'.arhncnts of M. Gay Lussac, an 
rspiid volume t)f hydrogen, and tlte half of its volume, in oxvgcn, 
one of its jjartielcs will ht‘eomposed of an 'Uitire parlirde of 
hvdn'geu, and the halftd a pariu le of i-.xygcn: for the same reason 
a paitide of the gasctuis oxide of azote will contain an entire 
parliile of az«>te, aiul the lialf of a jrarticie of oxygen: finally, a 
\olnine of amuiooaical gas being com;n>se(l of a half volume of 
azotv% and a volume and a half of hydrogen, a parliele of this 
gas will i ontain the half of a particle of azote, and a particle 
and a Jodf of hydiogcn. 

If we admit as the most simple supposition, (a supposition 
which appears to me sufficieutiy justified hy the hainumy of the 
eousfVjiK iices which 1 have deduced from it, with the phamo- 
mena) that the particles of oxygen, of azote, and of hydrogen 
arc composed ol four molecules; we shall conclude, that those 
of the nitrous gas arc also compounded of four molecules, two 
of oxygon and two of azote ; ihose of the gaseous oxide of azote 
of six inolecnlcs, lour of azole and two of oxvgcn ; th.ose of the 
vapour of water of six molecules, four <d’ hydrogen and two of 
oxygen ; and those of ammouiacal gas of eight molecules, six 
of hydrogen, and two of azote. 

The supposition that the particles of chlore arc also cotupounded 
of tour molecules, cannot agree with the phamomena presented 
by this gas in its various combinations : W’c are necessarily led 
to aecomit for these plia'iioincua, to aiimit eight molecules in 
each of its particles, and to suppose eilhei that these molecules 
are of the same nature, or that the particlos of chlore contain 
four niolccule.s of oxygen, and four molccnlws, of an unknown 
combustible body. 

The first hypothesis simplifies so muclt rite explanations which 
are about to follow, that it wouhl he a suHiciciit reason to use it 
for that purpotse alone, even if we did i ot regard it as the most 
probable. - be 
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XII. Olsermtiojis on a new System of Phrenology, or the jina^ 

tomy and Physiology (f the Brain, <f D/s, Gall and Spurz- 

HEIM. 

^ HERE are two fundamental errors into winch people endowed 
A.ith diflireut proportions of ccatain mental faculties conimonlv 
hill, whenever tlu-y consider any new doctrine—1st, that of be- 
hevinc; it before they have ctniiniucd the evidence in its favour ; 
and, secondly, that of condemnins:; it anterior to i^lvc^-^til>;ation. 
These two stiUos of mind are ccjually injinioits to ilie adva.nce- 
nieiit of science : they arc opjiosed to eacii other, luit are equally 
hurtful to the progiess of truth—just as the lage for novelty, as 
well at the <nilcry against innovation, aie botli prejudieal to real 
improveineut, Ni'w discoveries too snifer from a variety of other 
reasons—the jeal''u-.v of the selfish and eovc’t.ms, who en\'V their 
contoni|Huaii.s the merit of iir.enlion, and the higotiyof igno- 
laiit i)C'rsnns, who ima/due that some iniscliief will arise to their 
labourite creed-, as well as (lie gicat mass of imbecility and ig- 
iiora.nce which peivades inauliind, are stumbling blocks in the 
path of scieact', which noiliing hut steadiness and perseverance 
will overcome. There is, t«», another and a very lutional mo¬ 
tive for persons to fee) at iirst a prejudice agaist a new science, 
namely, tliat tliere have been such a numh^ of impostors in the 
s^f'ihl from time to time, and the public have been .so often 
onped by pretcuders to p}nlos(»phy, that eaniionsne.ss in admit¬ 
ting anv t! ing rew seems the natural and necci'sary eouse- 
riiijucc. Tliis iastor con.sideratioa ojicrated powerfully on iny- 
seh wLcii hi''t I heard of the di.,coveries of Gail and Spurzheim 
rc-'i’; ct’i.ig tiie hmctlons of the or,.’:uis iif the brain; but I was 
dcterniine<i to iu’Cj.tigate for myself«the facts whereon the ap¬ 
pro cmtly lic v arul peculiar notions entevtaiued by tho.se anato- 
mi'ts v/eic ihnuiksi. 

louring my .stud’cs of comiiarative anatomy, and while dis- 
sccLiJig diTeieut auimah when a iioy, I was much struck with 
the generic form -, of the erauia of animals, and have often felt 
hurpiised that among the many boasted comparative anatomists 
whose volunres hJl our slielves, none had made out any relation 
bol veen the liru.in aii'l tlie chara<‘tcr of animals: they described 
minutciy enough the nutulier of vertebrtE—they named with 
precision th.e hones of limb.,—tliey measured the intestines to 
feet and inches: others counted the articulations on the hacks of 
insects, tlie riug.s of the caterpillar, and the legs of the scolo- 
pendrae ; but no one made accurate researches into the?; most 
important of organs. The difficulty attending these investiga¬ 
tions of the brain, the laziWM^r pf i|Kiividuals, and, above all, 
tluit execrable plm.'of whereby people 
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cease to inquire into tliat which some threat name had pom¬ 
pously declared to he unattainable^ are the reasons why this in¬ 
teresting science had not been more successfuliv studied before 
tlie present day. These ideas fretjiiently j>assed in luy mind, 
but I was unacquainted with any iiiofle o( invc'-tigating minutely 
the brain and nerves. Constant prc'-entiincnt, however, that 
in them would be found the matciial pi incipios of oui* actions 
and character, prepared me, as it w’ere, for th.c recejjtion of tlu* 

facts which came in a loose sort of form fioni Germanv several 

«> 

years ago. I had always consitlcrcd t(X), that the nature of man 
Wiis never properly studied, and that a lujbt of j)reju<iic<‘s had 
deterrcfl philosophers from the task. There were several 
other facts which occurred to me, by wiiicli i anticipated, some¬ 
thing like what Dr. (rail afterwards promulgated. I hese sub¬ 
jects became additionally interesting from a curious observation 
I had made, namely, chat the exercise of particular facuities 
violently and coiitinuedly ajipcared to pioducc sensations in parti¬ 
cular parts of the head. The violent action into whicli any or¬ 
gan may be c.illed, frequently produces, I am persuaded, a sen¬ 
sation in the part, as l)r. 8 pur 2 ,hcini has recently shown in his 
lecture on the physiognomical expression of the orgaiis of the 
mind, and which is a very interesting fact, as it tends to 


establish the locality of action of the dilfv'rent parts of the brain. 
From t!ie>c eircuinst^ices, and Irom many curious frets I no¬ 
ticed in diseases, I was then just in a slaro to be interested be 


the discoveries of (Jail; and the meeting with his learned col¬ 
league in London, and Iwaring so many of my own crude notions 
detailed in the scientific manner in uhich t!ie\ were treutetl 


of by Spurzheim, constituted by far the most interesting period 
of my life. 

I had scarcely begun the investigation of the anntoniical part 
of their system, when 1 e.vclaiined. All 1 ha\e hiiherto known 
of the anatomy of the brain and nerves is mere chiici’s play; 
and the denionstiations of it given in oni schools is merely dwel¬ 
ling on a blank in the science, and rcinindiug us of the fiitiiity 
of inquiry! 

As I con-slder this science not merely w'ith rcfeicnce to the in¬ 


terest it must excite as a means of knowing the principles of the 
diversification of the human ciiaraoter, hut also with regard 
to\he important inlluence whieii a general knovvk'dge of it, 
should it be proved true by lime, wiii luive ( n sticicty, I shall 
proceed to point out the useful results of it under tlic several 
heads, as an encouragement u> persons to pursue and convince 
them.'Hjlves gf the truth of statements which the vulgar hastily 
consider as the chimerical elFusions of theoretical fam;y, as one 
of the epliemeral molnias of our tlpys. During the inquiry we 

shall. 


.11 



4() Observations on Gall ami Spnrxlieim'^ new System 

shall, I thiiili, reiT)t)ve many objections aejainst the leading doc¬ 
trines of the sjsteiu which ])opular prejuiliee and niisconceptiou 
have imagined to ovist; and shall see that it is a most beautiful 
and perfect system of anthropology. 

A}i{it{)my and Phijilulnpy. 

Although on a snjjerfieia! inquiry, m;my people may doubt of 
the physiology of the organs <»r the general results of the system ; 
yet the anatomical discoveiics into the stiuctnre of the biain 
and nervous system arc matter of absolute demon tration, and 
will remain a mcuioiial of the industry and perseviranco of Dr. 
Gall and Spurzheim, before whom the anatomy of these organs 
was wholly iinlajown. By means of these disco\ciie‘s uc now- 
sec the great eoiisistency -of Nature in all her productions 
throughout the creation. Animals endowed with siimlai facul¬ 
ties have corresponding parts of tlie brain. Indeed till now- 
comparative anatomy has been a very confused and inijjerfect 
science: probably in future a more philo-ophieal anangement wall 
be made of animals founded on the particular structure of the 
brain of each class, order, genus, and species. 

Of the Plurality and Place of Organs. 

The division of the parts of the brain into different organs of 
the faculties of the mind, and their local arrangement, is strictly 
philosophic al, though the facts on which it is founded w-cre dis¬ 
covered by accident, from time to lime. The propensities arc 
all at the lower and back ])art of the brain and cerebellum. The 
sx'ntiments at the upper part of the brain, and the knowing and 
reflecting-faculties constituting tlie intellectual part of our minds, 
are placcil in front. All the. organs have been discovered by 
observing that where a person had this or that part of the head 
most developed, the same person had ]jarticnlai- faculties in a 
high degree; the particular faculty always corresponding with 
the organ. It was by such accidents that the local develop¬ 
ment as connected with particular functions was found out. 
But though wc have this po.sitive proof of the necessity of the 
development of the parts to the special faculty assigned to 
them ; yet we have not the .same proof of local action. Analogy, 
and the physiognomical expression of the feelings constitute, 
I think, the greatest proof we cun obtain of this fact. To those 
who dispute the locality of the organs, it may be asked. Have 
not people in all ages considered the brain as the organ of the 
mind ?. Is it not, therefore, more rational to regard it as an 
assemblage of different organs corresponding to the different 
manifestations of the mind, than to suppose one simple organ 
performing such various functions ? 


If 
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It seems intlectl surprising to me that the brain was not re- 
c arded in this light, even before observation had pointed out the 
particular scats of the organs. 

Of the Philosophical Tendency of the Physiology of the Organs, 

It may be of use to advert to the metaphysical results of the 
recent investigations into the physiology of the organs of animal 
life, with a view to lead to that comprehensive system of the 
idiilobojdiy of the mind, which is the legitimate deduction from 
premises which an examination of these fimetions has established. 
It tends to show, 

I. The nature and limits of the influence of external impres¬ 
sions in the production of our ideas; which result, Ist^ from the 
reaction of the organs in conseciuenee of external impressions, 
adapted by nature to them, constituting perception :—or, 2dly, 
from the inherent or internal activity of the organs, acting by 
themselves without external impressions, or from vSome intern^ 
stimulus, constituting variously, as modified by mutual influences, 
and by the nature oi' the internal action of the original concep¬ 
tions of particular genius; which are as it were revelations of 
sciences anti arts from the great size and activity of particular 
organs. This consideration also explains visions and dreams, 
wdiich are the consctjuence of the internal activity. Indeed a 
very curious history of»the varieties of dreams and other internal 
affections, might be made from considering what organs are ac¬ 
tive in different cases, and by noticing the eflVct produced to¬ 
wards waking, when the organs of the reflecting [)owers begin to 
act. 

II. M'esee from the ])hysiology of the organs the nature of true 
.'md false percej>tions. True ideas or perceptions result from 
the conformity of the action of the organs to the nature of the 
impressions from without, to which they are adapted. Memo¬ 
ry,—a repetition of actions originally excited by external things. 
Imagination,—new combinations produced by the influence of a 
distinct and separate faculty on other organs. Genius, oi original 
composition,—the great internal activity of an organ; this is 
influenced more or Jess by the organ of ideality. See. And, 
lastly, wc see that false ideas or impressions must be referred to 
irregular or disordered action of the organs; which disordered 
health and misguided education may excite on an organization 
erroneous in the proportionate development of the different 
organs. This leads to the consideration of the different mental 
derangements hereafter to be spoken of. 

III. 'Flic physiology of the organs show's where certain meta- 
jiiysical philosophers w'crc right and whore WTong in certain 0 ])i- 
nioiis; explains the relation between the Berklcian philosopl]\. 

wdiich 
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which denies external matter j and the materialism of Priestley. 
In other words w’e hereby see where \vas the defect of consider¬ 
ation in the disciples of Kant, who were divided about objective 
and subjective reality. Long before L became acquainted with 
araniology, these subjects engaged much of my attention, and 
I felt convinced that a radical difference in the conformation of 
the mind must be the cause ^vhy certain people only regarded the 
objectivity and others only the subjectivity : and why others saw 
clearly the reality was the result of the reaction of the impressions 
•i the object, the subject. I know persons who are defective 
*11 the organ of Individuality, who, when they are ill of nervous 
iffectious, have told me that they felt as if tlie external world did 
not exist, but that all ideas were entirely within themselves. AH 
These things however must now be superficially treated of as va¬ 
rieties ol insanity, as connected with particular organization and 
c^tablished natural influences.—I mention these facts in a hastv 
and imperfect manner; they will become the subjects of futuie 
consideration of persons more qualified. 

Of Inmnity, 

In Dr. Spiirzheim’s recent excellent work, he has said, ad¬ 
verting to the treatment of lunatics and the places of their con- 
fiuemeat, that they may more peoperiy he called madhouses 
than houses for madmen. The treatment of insane persons is 
certainly at present very defective and often disgusting to huma¬ 
nity. The di-icovciio^ o{ (hill and Spurzheim seem really to 
promise some amelioration of their medical trcatmeiit. 'fhev 
eoristitiile the only scientific source of knowledge about the \a'- 
rieties of these interesting kinds of diseases. 

Of Education. 

The application of the physiology of the brain to the educa¬ 
tion of youth, consists in the cultivation of the intellect, and in 
the regulation of the moral character; and is founded on the 
prwff we have already obtained from experience, that we can 
ascertain from the e.xternal form of the head the principal and 
basis of education; namely, the relative development of the 
different material conditions of the faculties. 

I. With regard to the intellect.—Education consists in exer¬ 
cising the faculties. Phrenology, by pointing out the strongest 
faculties of individuals, will assist us in choosing professions for 
youth suitable to the genius of the individual; and teach us, 1st, 
to cultivate those faculties in the exercise whereof he is likely to 
become eminent; or, 2dly, to give additional excitement to 
those which, though naturally weak, may be roused into com¬ 
parative exertion by the excitements offered bv education. 

^ ' II. With 
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11 . With regard to the moral character.—In education we 
shall be enabled by phrenology to see where, from a preponde* 
ranee of some particular faculty, there is greater necessity of a 
counteraction by excitement of antagonist faculties. We learn» 
also how the superior sentiments ought to control the lower pro¬ 
pensities, and how the organs of the will should in all cases be 
exercised early, to give them the greatest range of power over the 
propensities. We learn aho another imjmrUuit branch of edu¬ 
cation in observing, that to strengthen and render habitual any 
good feeling, as benevolenct; for instance, we must not only in¬ 
culcate it but must expose the child to objects of charity, and 
enhance it by setting before him instances of mercy. Thus 
phrenology comprises the sentiment the wise have held in all ages, 
of the poverty of prece}i»t when compared with example, as an 
incenth’e to moral excellence. 

Of Punhfment. 

Phrenology will Ic'ad to ini[jortant considerations regarding 
crinvinal punishment; particularly in houses of correction. It 
w'ill enable us to distinguish, not only between tliose who have 
naturally strong c\ il propensities, iVom those whom rlistress or 
other contingenees may have hurried on to crime; but will 
point out the jnirtieular nature of many er il propensities to be cor¬ 
rected. It is hoped that the learned authors of this system will 
more fully develop, in some future publication, its particular ap¬ 
plication <o pnnition. 

Conclus ion. 

Having shown some of the particular useful purposes of the 
study of the anatomy and physiology of the oj'gans of the mind, 

1 may observe, in conclusion, that while, from the most accurate 
and continued examination of the subject, I feel fully convinced 
that the conclusions are legitimate deductions from demonstrable 
facts, aaid ought for that reason alone to be studied and applied, 
whatever might be their supposed tendency; I am nevertheless 
convinced that the objections raised against the deductions, by 
persons who fancy they will he injurious to the religion and morals 
of mankind, are whoH|^ unfounded, and are the result of a very 
superficial examination of the subjects and that, on the contrary, 
it is the wild metaphysical dogmas of the modern schools against 
which the shafts of this accurate scrutiny into the nature and 
jfunctions of mind are most successfully levelled. That, in short, 
the moral results of the system constitute a scientific explanation, 
and therefore confirmation of doctrines which common sense has 
always inclined to, which religions have inculcated, and which the 
popular an^ proverbial philosophy of the common people have 
Vo], 45 . No, 201/Ja?/. Ibl 5 . expressed 
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Expressed on many occaaions more clearly than the perplexed 
ja^ou of the schools^ 

St. BaitholoincuV llospitiil, T. FoRSTER. 

Z7tb Jail. 1815. 

P. S.—I have omitted entering into the particular proofs of 
the doctrine, as this would be trespassing on Dr. Spurzheim’s 
lectures, which every candid inquirer should attend himself be¬ 
fore he makes up his mind on this subject. Even if the doctrine 
were false, these lectures contain sufficient interesting matter to 
repay the trouble of attending them. I have only to apologize 
for these very hasty and imperfect observations, which the time 
allotted for a periodical publication will not allow me to revise, 
and to which I should not affix my name, had not several persons 
carelessly ascribed many unsigned letters on this subject from 
artists and medical and other persons, on its particular hearings, 
to its authors themselves, and have thus accused them of an 
anonymous encomium of their ow'ii discoveries. I publish them 
only to invite students to examine the facts for themselves, and 
verify their trutli or falsehood by their ow'u investigations. 


Xni. Dr, Spurzheim’s demmsirative Course of Lectures on 

Drs. Gall and Spurzheim’s Vhysiognomonical System. 

fContinued from vol. xliv. p. 370.] 

Lecture 10 . Having finished the knowing or perceiving 
facuRics whidi are common to all animals, Dr. S. proceeded 
to the reflecting faculties; philosophers call the latter reason, 
and the former understanding. Animals have understanding 
and some reason. Examples of dogs; one mentioned in the 
French translation of Locke’s Essays, w^here a dog that was se¬ 
cluded by others from the fire, went out and barked so as to at¬ 
tract the attention of all tlie rest, and immediately returned and 
then took possession of the best place near the fire. Other in¬ 
stances of reasoning in animals were also mentioned, furnishing 
unequivocal proofs that animals reason, |||Ut in an inferior degree. 
Man is more than an animal. Men use facts ; one states a fact, 
and is satisfied; another adduces a similarity or anal(^, and 
convinces all wlio bear him. Men of fact have the lower part 
of the forehead prominent over the eyebrows; men of analogy and 
parable have a kind of inverted pyramid at the top front erf the 
forehead; popular preachers have this part developed, paraldes 
and similes being the best means of conveying knowledge to the 
vulgar^ and was adopted by Ciirist. 


This 
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This faculty coiuparos, it is the XXXth configuration or organ 
vf comparison. Animals have it in a certain degree j it is ne* 
cessary for reasoning to compare, and men love comparisons. 

If the upper part of the foreliead be prominent, or un elevated 
ridge traverse it horizontally, it is what Gall called the organ of 
metaphysics ; but all men are more or less metaphysicians. The 
lateral prominences Dr. S. considers as indicating the relation 
between cause and effect; while the centre elevation compares, 
the side ones reflect qn causes and effects. Mcta])hysidan8 go too 
far, they pretend to know God whom it is impossible for man to 
know; they take virtues only for causc-^. It is injurious to the 
})rogress of science to inquire into causes instead of observing- 
facts. This is the XXXIst organ ofcausaLhy ; it appears in every 
artist, and mechanic, &:c. all excellence in any art or calling is 
indici^ted by this organ; Dryden, Milton, Shakespeare, Locke, 
late Mr. Pitt, Ac. IkuI it. Philosophical minds liavc individuality', 
facts and analogy or relation between cause arid effect; i. e, 
knowing, comparing and examining the cause ; these are con¬ 
fined to the centre ; it is not necessary to have the whole fore¬ 
head prominent; the mere front is sufficient. Instance of a 
shepherd with highly developed reflecting faculties. 

XXXII. Organ of wit; it is situated in the lateral parts, 
W’hich must be prominent over the eyes, as appears on Sterne’s 
temples. What is wit ? it is very difficult to define; many 
writers have vainly attempted to give the definition in words ; wit 
and humour are only different degrees of the same faculty. Wits 
have a peculiar mode of comparing; wit is often false, yet it 
stimulates to laughter. 

XXXIII. Organ of imitation ; it was discovered by Gall on 
exaiiiiiiiug the head of a player who had a deep furrow on the 
t(>p of lii-s forehead. Instance of a deaf boy, who imitated or 
mimicked the maniicr of all the patients brought to the hospital 
in Vienna where he was. Bust of Shakespeare having this organ, 
that of benevolence and adjoining parts higli; it is useful to 
artists, sculptors, &c. it gives them tlie power of producing ex¬ 
pression. Scu]|)tors ought also to liavc the organs of construc¬ 
tion and imitation. Chiltlren do mucli by imitation, and the 
majority of men live their lives by imitating others, instead 
of reflecting for. themselves.— Having finished the defini¬ 
tion and demonstration of the organs, Dr. fS. observed that of 
some he had spoken positively, of others only as probable, and 
of some again as very likely. The entire system is founded on 
facts and experience; prove the facts false and it is annihilated. 
Dr. S, has added three organs to the numbeV proposed by Dr. 
Gall, and made them, tliirty-three. Philosophers proceed one 
way, naturalists another; the. latter .inquire, on seeing any new 

D 2 ^ subject. 
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subject, To what order, geniiSj species or variety does it belong ? 
He, in iike manner, begins by inquiring how many organs are 
indicated by the mind ? It is necessary to multiply organs till all 
the primitive fiiculties are explainech Tlie applications of these 
faculties are indefinite. There are thirty-three organs; and as 
the letters of the al])habct are sufficient to indicate sounds and 
form words, -so arc they to signify the faculties. The propen¬ 
sities iuflueiice the character ; sentiments also influence the rea¬ 
soning faculties. Man a determinate being ; education is not 
capable of making tiie character, and teachers all know this. 
Animals likewise have a detcrniinatc nature j the faculties are 
innate; ho who has ua eje can see; it is given to him,” ac¬ 
cording to the Scriptures. Cod has done for man what he did 
for other animals, given him instinct, however he may be too 
proud to allow it. Education, indeed, is nevertheless necessary to 
put the faculties in action. That genius is born, is a trite truth; 
ediu'ution never creates, it oiilv cuhivatos and directs the faculties. 
All faculties and moral feelings depend on organization. The 
organ of lauguai;e is a transvers-e coiivohition of the brain very 
distinct from the anterior 3()l)es. Every faculty has a pectiliar 
organiz.atioii. No fe eling is learned by the understanding. Un¬ 
derstanding and order may exist without good feelings ; others 
without great genius have good feelings; hence the reason why 
men appear w'eak in some particular and not in others. Some 
persons leason better and feel more when sleeping than when 
nwnke; this fact U explained by the circumstance of some fa- 
cidty acting with more energy when alone than when all the 
others are engaged. For instanee, we retire to quietude t(' 
reflect; we ndojjt some means tjr otlier to aid us in every un¬ 
dertaking. Hence, animal magnetism. We do not yet know 
tlie vital power, nor the extent of the influence of mind on mat¬ 
ter. All nature is regular. Animal magnetizers are ignorant 
of nature; they pretend to great knowledge, but have licver dis¬ 
covered any thing; they know nothing new. But every o»e has 
his gift, 

I^ct, 11. The organs of all the faculties are situated to- 
getlier in subservience to their mutual influence; thus, the re¬ 
flecting faculties are together; the knowing ones together; 
and the propensities, &c. in like manner. The organs of know¬ 
ing and reflecting are in the fore part of the head; those of the 
propensities and ^sentiments in the upper and posterior part. 
The faculties peculiar to man occtipy a very sniall space; those 
common to man and animals much larger, and some fau:idtlcs 
are move, important than others. It is very difficult to find pro¬ 
per terms} those of affection, passion, memory,&c. nxp not 

facts. 
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facts, they are oaly names of modes of the primitive faf’uitJts. 
In like manner quietness, temperance, &;c. only mean the diifcrent 
degrees of activity in the faculty. Passion is the highest degiee of 
activity of any faculty; a man devoted to music, painting, &:c. is 
passionately fond of those arts; and so of all others. Pleasure or 
the state of being pleased does not indicate tlie faculty or the 
activity of the faculty; it is therefore only a mofle of activity. 
A religious man is plcascJ with religion, &c. a faculty unoccupied 
is displeased; hence men arc displeased wuh every thing which 
does not engage their faculties, or, in the familiar phrase, for 
which they have no taste. No faculty peculiar to man can be 
angry; anger is only a moile of action, an aifection of combative¬ 
ness ; anxiety, sorrow, &c. bciong to cautiousness, and com¬ 
passion to benevolence ; jealousy arises from covetiveness and 
self-love, from aniativeucss if relating to w»)n\cn, or from appro¬ 
bation if disup]>ointed in praise; einy is jealousy uninfluenced 
by benevolence; shame is a compauiid uf^betiou arising from 
self-love and approbation. Attention is different in different 
animals; every creature has its peculiar attention to some things. 
If faculty is active, then there is attention which only indicates 
activity. We cannot command attention to any thing at afl 
times; there is no faculty of attention, hut an attention to every 
faculty. Perception is the knowledge of an object carried to the 
brain, reflection reproducing this perception is memory; one 
rememhers names, another forms, a third nimibers, &c. there 
being different kinds of memory according to the particular in¬ 
dividual. Men who reflect remember better than those wlio do 
not; this is occasioned bv the mutual influence of the faculties. 
Perception is the first degree of activity, memory or icinembrancc 
the second; difference between memory and remembrance, we 
remember a fact without having menioiy sutilieicnt to repeat all 
tha circumstances ; many persons peuieniber having learned a 
song, but cannot repeat it; others know the name of any person 
or thing, yet cannot mention it, but tiiey recollect some < ircuni- 
stattce which jiioves their knowledge of the fact; rcmombrunce 
belongs to the faculty of individualit) ; memory to the percep¬ 
tion only. Imagination belongs to the third or highest de¬ 
gree of activity; tliere arc only three degrees of activity, al¬ 
though Gall made four in each organ. Internal propensities in 
man are instinct in brutes, .ludgcmeiit is found in the highest 
and lowest degree of activity; a good judgement often exists 
without a good memory, and vice versa; heqce it is a mf)de of 
activity. The relation between the knowing faculties and ex- 
^xnal objects is judgement; every intellectual .faculty has a 
judgement; but because the reflecting faculties ai-e more active, 
we call him who judges correctly, a person of good judgement, 

0 3 Hatred 
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Hatred is a disagreeable affection of all the faculties; revenge is 
the activity of the vindictive pa'«sions, of combativeness without 
benevolence, the presence of all the bad and absence of all the 
good propensities. 


Lect, 12. Those who wish to study this system, to know the 
development of organs, must consider every dimension ; look 
at the forehead if high or broad, then in profile, and draw lines 
from the ear to the eyes, top of the forehead and crown and 
occiput; next divide the head into thiee divisions, wlfu-h are 
called the upper, middle, and lower regions.—Diver^ItY in the 
development of the feelings common to men and to animals 
according as there are diverse characters among men. Some of 
the five senses arc more indispensahlc than othcis ; men can bear 
being told that they are destitute of one talent or another, hut 
none can patiently bear to be called stupid. There arc three 
kinds of facnllies with respect to their actions, or rather three 
kinds of action; one assists men and animals, another is auxiliary 
to those facultie.s, and the third or sii])crior diiects the whole. 
Tlmoughout nature all the superior laws govern the inl’crior; 
hence the animal part of man, i.e. all the faculties common to men 


and brutes, should be governed by tho«e faculties peculiar to 
man only.—Examination of human liberty and moral good and 
evil. “All faculties are given;” this is tlje language of Scrip¬ 
ture : hilt, Does this truth lead to fatalhni ? St. Angnstin and 
the Christian fathers all contend for it, and deny that it ha-sany 
tendency to diminish wan’s respor.sihility for his acti( r.s, or to 
make him a machine : “ Every one according to his tale ntall 


things are given, the feelings and intellects are given at creation; 
if this be culled fatalism, the fiu't is admitted; but it is not an 


irresktible fate; neither feelings nor intellects arc obliged to 


act; muscular power is not compelled to act, it is not necessarily 
obliged to produce muscular motion; hence we find it admits 


of liberty, but what kind of liberty ? not liberty without motives; 
there is no such thing as absolute libeity, but a liberty to act as 
feeling directs, a liberty by motives, and not n ithout motives; 
which would be irrational. Every faculty is plea^gd with ac¬ 
tion although not absolutely free; hence the precepts of religion 
are applied to the motive; because faculties are givtm they arc 
not therefore impelled^to act. Plea.sureis not freedom: when a 
dog declines to follow a hare, he then acts free;. in proportion 
as the undei standing is active men arc free, the mote under* 
standing tli|? more freedom. Yet, having understanding is not 
freedom, it Is only having greater pow'er of choosing anrong mo¬ 
tives. Men who have the greatest number of motives ah; the 
f bul^ \Vhcnce are the ? From the propensities 

and 
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■mid the fedings. Animals are free, but man has moral liberty. 
Free from tlie inferior feelings you are the slave of the superior 
ones, as observed by §t. Paul. No religion makes man answer- 
able for his inclinations but for his actions; feelings are not ex¬ 
cited by the will—we may desire to be very pious, very benevo¬ 
lent, but cannot create such feelings in ourselves by means 
of our will. The instruments on which the feelings act render 
man responsible; lienee, as liberty or freedom commences, so 
does moral good or evil. Physical and moral evil exist, but 
whence the origin of evil ? No tenable theory of this problem 
has yet been produced; it is not from tw’o creators, it is not from 
freedom,—this cannot be the cause, as there is nothing in na¬ 
ture bad: evil is not a substance, it is not the name of any 
thing, but the bad use of a faculty. Neither is there any bad 
faculty, yet evil exists. Animals do the same things as men, yet 
they are not called evil. Sin exists in man as the animal predo¬ 
minates over the human. Man is inclinccl to evil as the animal 
organs arc much greater than the liinnan ones; hence evil exists, 
has existed, and will exist. It is the human or higher faculties 
only, which give laws ; the virtues are commanded, the vices 
prohibited ; “ thou shalt love the'Lord;” thou shalt not kill 
one commands the higher faculties, the other jirohibits the infe¬ 
rior ones ; hence, w(' sometimes do by the impulse of the inferior 
feelings what we do not like, and what is condemned by the su¬ 
perior ones. Mail sometimes does without law because the ani¬ 
mal is small in him, his mind is his law ; hence we see that vir¬ 
tue is possible; but it is now impossibk to abolish law, and 
therefore it is not to be abolished hut fulBled, till men be born 
again, till tlic reign of Ioa'c arrives, as they are now in general 
more governed by the animal than the human faculties. Who is 
entitled to give laws ? he who has the superior feelings in the 
highest degree. What is tlie aim of our faculties ? many of them 
are given for our preservation and that of society ; neither is our 
aim all selhshness, as many modern philosophers, particularly 
Hdvetius, pretend. Others attribute all to Christian charity; this 
is no less untenable ; some again reduce all our actions to faith. 
These are p;ierely individual and not general opinions. No ac¬ 
tions arc goo^ by faith; there are several motives for our actions; 
men in general act from their feeUiigs, very few by their will or 
uuderstamiing. All our judgements of men are the result of 
moral feelings and not of the will; it is the feeling which dis- 
pasea p»en to religion, as the greatest intellect is not necessarily 
the most devout. Hence it may be determined whether this 
doctr^ of physiognomy be dangerous to morality atid religion in 
general, or whether it does not furnish new and convincing proofs 
fii both beii^ nitturai to We also see that it elucidates 
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the meaning of many parts of tlic Christian revdation, the seme 
of wUieh was nearly lost or very inatlequately coemprehended, 
Lecc, 13. With respect to the mutual influence of the fe- 
cultics, the difference between the organs and the conditions 
under which they act must be considered. There are four con- 
aideratiouB relative to mutual influence ; first, every faculty in 
every individual is modified, not only in different individuals but 
also in the same individual; in like manner different pui ts of 
different animals are modified in the five senses, and also in the 
faculties of the mind ; habitivenes, constructiv'encss, de^tructi'e- 
iiess, &c. are modified in all animals j some birds constn;<their 
nests according to circumstances ; others have their singing 
powers modified and different from those of the same species ; 
some tastes are peculiar ; various idiosyncrasies, &c. The same 
diversity tcdces place in the mind, i^ome comprehend or under¬ 
stand matters when the facts are duly arranged ; in otliers the. 
faculties themselves are modified. Two mothers haiing equal 
affection for their children, but one hating more destructiveness 
and less benevolence than the other, will treat them very differ- 
enlly. Matciiial love never acts alone ; if a mother shows a par¬ 
tiality for one child, it is not that she has no aifection for the 
other's, but because this favourite is the most congenial, the ino'<t 
similar to her own disposition. Here size is not sufficient to 
determine the actions; destjuctivencss however pronunent is 
modified t;y hcnevolenee, justice, i^'cneration, &c. in vari4>us de¬ 
grees. Self-hne is not in itself had; in tlie man wlio esteems 
ju:-,lice, fi'^ls benevolence and veneration, it is very goo<l us it 
respects only those qualities cither in self or others; hut stlf-love 
without benev( lence, the forehead loiv and little laiih, \eiiera- 
tion, or justice, is very bad. We may thus disco\cr whether jus¬ 
tice be predominant or feeble in legislators.' ^Vnera^i^!U alone 
without enei'gy produces credulity and superstilion, one who will 
worship any thing that is offered to him. Wliiu veneration is 
prominent and the posterior parts of the head projceling, it pro¬ 
duces more than piety, it makes an inquisitor, (the Professor 
exhibited a veal portrait of one,) who will murder his lellow njcn 
for the glory of God ! A true Christian minister has the fore¬ 
head very large, posterior veiy small. The intellectual faculties 
are also modified; thu , among niusicinns one has a genius for 
))oetical or ideal, imirUal, philosophical, or tender music. An 
author or w-riter with covetiveness is a plagiarist }!^without bene¬ 
volence forms a satirist, with benevolence it is not jsatirical. 
The faculty of language never acts alone j it belongs first to na’- 
tiousy^nd tlien to individuals of ft nation. One nation has more 
feeling and peculiar ideas than anortier. Individuality is the first 
jievpioped faculty j uoiqi^ii first words used by 

childrepj 
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chH4f«n, Heme Tooke redu^s aU words to these txvo classes. 
The Ftetieh language ]|a$ no analc^y, no coinpaTison, no classi- 
fecation j Frenchmen** organ of individuality is mostdevcteped; 
they .always, begin a discourse witli the fact, and never with the 
causey they say this or that happened without ever saying becausp 
it was so or so ; there is no connection or chain of analogy and 
causation iu their discourses or minds. AU the faculties act in 
conjunction and not alone. This appears even in their abuses. 
He who has covetiveness with veneration nex er steals in a eltiirch, 
never commits sacrilege; no, he ob.scrves, “ it is not good to 
.steal in a church another who has covetivoncss with Ijcnevo- 
lence says, “ it dt)es harm to no one,” and steals there. Wc 
insty also distingui.sh the chief of a biuiditti by his pride and firm¬ 
ness, which he must possess in a high degree. !iut no faculty 
can be judged alone. It is, extremely difficult to judge; all men 
hitherto judge others according to their own associations; in 
fact they judge thein.sclve.s iu otliers. Even God is iiiade^ accord¬ 
ing to tiieir own fcelinj^, a wcurior or a peace-maker, Thi i ap¬ 
pears even in the Scriptures; St. Peter's God is fear, St. John’s, 
love. But We must heaeeforward judge men by the predominiint'e 
or remissuess of the suporioi Acuities, wliether the faculties pe¬ 
culiar to the animal oi those peculiar to tlie man have the a-^- 
cendenev. Hence we lane a uieasnve, a standard ol judging. 
Faculties mav he ex^jited by circaui^tances, ciul some are taught 
music as a trade, and not bv ititiatc gcuiu.*'.; yet Handel would have 
composed had none existed hefoio him, and Zevah Colburn cal¬ 
culates by some pl'o(v^;.H not y«.t taugiit bv men. The world or 
s[)liere of action is in relation to the (’uaiitity of active faculties j 
he who has m.KSt activ e faculties lias the greatest world. Indul¬ 
gence must he extended to all poisons for their contrariety of 
opinions; they cannot help it. The doctrine of association of 
ideas has occasioned many erroneous coaelusions. As evil is not 
a substance but an action, so likewise, an association takgs place, 
but it is not a thing; one propensity excites another, one senti¬ 
ment another, and one intellectual faculty another; seeing au 
object excites the faculty of language; places excite the organ 
of space, See. Hence the basis of all mnemonics. Colour is aiway.s 
present to Frenchmen.—-Charactersa modest man has benevo- 
I^ce, cautiousness, and little self-love; a candid one, all the su¬ 
perior feelings, and a roundish outline; a serious, grave with firm¬ 
ness'^ a ** touchy character” has much self-love and approba¬ 
tion ; one who never bows, eelf-love, destructiveness, firmness; 
one who never pardons, viitdictiveness, distrustfulness, &c. In 
, all languagee there are more names for bad than good characters 
in men .-Sympathy and antipatlwj every faculty desires to be 
a^tlsfied, aiiid so ^ dislike others, 

Some 
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Some faculties arc social, sonic antisocial; tlie former arehumaxii 
the latter brutal. The selfish will not go with the selfish, nor 
the proud with the pvoud; no proud man likes pride, and hence 
the wi^in of antipathy. The credulous, modest, or circumspect, 
nevei love the selfish, extravagant, Sec. Similarity or congenia¬ 
lity is the basis of friendship. The more faculties a man has the 
more happy he is; but if these fa<;ulties cannot be gratified, 
then he is in the .same proportion miserable. 

Led. 14. The Professor now proceeded to unfold the second 
part of his svstem, tin? external expression of the activity of the 
faculties. This lias be.n called physiognomy, pathognomy, mi- 
inickry, Sec. Dr. S. denominates it pathognomy or natural lan¬ 
guage. Whenever any faculty is active it manifests itself by 
external signs, called patbognomical. Lavatcr admittofl to tlie 
number of 30 signs, every one of which formed a kind of ex¬ 
ception to the others ; hut the laws of nature are certain and 
have no exceptions. Physiognomy is a very ancient study; So¬ 
lomon’s Proverbs contain exs^inples of it. Pathognomy or natu-. 
r.'tl language manifests the internal activity of the faculties. Here 
the Fri>fes.sor took a retrospect of the principles he had advanced, 
described the connection betwe^ the spinal marrow und the 
hraip, and that the latter acts on the body by means of the 
nerves. The five senses arc influenced by or act on the external 
world. Whenever any propensity is active^thc necessary means 
also enter into action, the fi^’e slliscs and voluntary motion ; 
hence inirnipkry or pathognomy gives the proper attitude. Na¬ 
ture always adojjts the best and easiest mode, without any re¬ 
flection ; it is perfectly instinctive.—Examples of false attitudes 
given to their statues by the ancients. 'Phroughout all nature 
the faculty is conformable to the action and the action to the fa¬ 
culty, and the motion or gesture is always in direction with the 
peculiar orga*i or |aculty in action, whether it he seated upwards, 
downwards, or on the side. Attachment or friendship manifests 
itself by inclining the body and shaking hands, &c.; comhative- 
ness instinctively puts itself in an attitude of defence, contracting 
the forward muscles, drawing in the arms, Sic. j destructiveness 
when in action both in men and animals, opens the hands and 
claws like grasping, shakes the head, &c.; a man having se- 
cretivene.ss wishe-s to conceal himself, knocks gently at the door, 
walks on tiptoe, speaks low, and when departing contracts himr 
self; cautiousness looks and listens on all sides, pauses, looks, 
and listens again; in approbation all is slight, delicate, atten«' 
ti\e; but self-love is stiff, reserved, careless, unbending, and ttie 
reverse of approbation; the rejecting faculties withdrW from 
tlie external world, i^hut tlie ey«s, become still, Sic* Wiien dif¬ 
ferent faculties are in aetioo> aU, kmiliu' parts are also active. 

It 
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It is very diffiailt to make two different motions at the same 
time. No one can restrain the external manifestations of his 
internal feelings *, a general concordance with the feeling like-* 
wise takes place in the voice, hands, &c. and voluntary motion.— 
Examples of deceit: wlien a person assures another of his friend¬ 
ship with a voice and tone not in concord, the voice indicates 
the feelings; approbation is insinuating, self-love indifferent.— 
The different manifestations are also modified by the different si¬ 
tuation of the organs; adhesiveness or attachment inclines the 
head and to one side, as a mother to her child ; self-love holds 
the head up and backwards, in reading is erect, with difficulty 
bows the bead, and then it is only a nod ; the luiinhle man bows 
lowly, your vei y humble servant; approbation or vanity turns and 
smiles on both sides looljng for a.ttention; firmness stands up 
steady; venorati(»n turns %1 k: eyes and hands upwards and for¬ 
wards, this cannot be explained by the tradition of CJod being 
above us, for he is every where ; neither by our position, for every 
twelve hours \ve are antipodes to ourselves, but bv the sympathetic* 
itifliuMice of the act and the organ at the top of the head ; it is the 
faculty which gives the iiilciu^ imjmlse. In the reflecting facul¬ 
ties whenever we are pu/.zledTo recollect a name or cireumstanee, 

’ we immediately rul) our eyes, w itliin which is the organ of memory, 
and never the top of tlie head ; when a man camiot comprehend 
a thing be strikes his fiirebea^ exclaiming, how stupid I am 
Travellers put their finger on '^lht* organ of space. When an ar¬ 
tist looks at a facade he fust considers the order and sYnimetrv, 
then the eonstraelion, and immediatelv turns ins head from side 
to 
his 
in 

however are not to be j)ron(»uneed from the action of one faculty 
at one moment. Mimickry or pathognomy may he permanent or 
transitory. Pathognomy is natural language, pantomime is arti¬ 
ficial ; thus washing the liands to indicate innocence or freedojn 
from guilt is pantomimic, it is a thing previously agreed on and is 
artificial; whereas pathognomy is natural and involuntary. Artists 
attend to grace and neglect truth. The study of physiognomy is 
difficult, as there are many signs and those compound to he un¬ 
derstood : tliey arc less numerous than the teruis in botany and the 
species of plants. Neither is it so difficult when reduced to rule 
as ttow attempted. Pliysiognomy is accused of cruelty to indivi¬ 
duals of adverse configurations; but natural truth can never be 
injurious bf tmjust. He w-ho knows man best is more indulgent 
than he Who knows him least. The deaf and dumb have the same 
affections as others, and Undefstafhd their characters as welf. Ex¬ 
press anger or pride, and the deaf or 'dumb will instantly feel and 

understand 


side, as this organ is on hotli sides. Sterne is represented with 
finger on the organ of wit. ’Tin- essential character is similar 
all countries, ami is onlv modified by nationality. Character?i 
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understand it. Actors and artists should know this, to make the 
imitation ol' what is desired.—Expressions of agreeable and dis¬ 
agreeable ; we inspire an agreeable snicll, we expire a disagree¬ 
able one,, and so with ajl other senses and faculties. All disagree¬ 
able things contract the lK)dy. Yes or No. The former inclines 
the body IbrwHrd, the latter reclines back and shakes it off. 

I.Act 15. The important subject of education now engaged 
the Professor’s attention. The nature of man is determinate.— 
He may reduce all knowlcdgg#0 two ideas; external tircum- 
stanccs and education. Savage or wild men arc said to be ignorant 
because they have received no education, but it is liecanse they 
are defjcietit in natural fucultic-’. The wjld boy of Av ignon is 
still ignorant and silly. Idiots sometimes wander into the woods 
and become like savages feeding on vegetables, &:c. It is want 
of talent and not education that occasions this state. Put, edu¬ 
cation is.extremely important, although it is given. Are we all 
of the same species : (laribs and Negroes arc different, j'ct in 

them ail the organs nf the brain are found, and therefore they 
cannot ho a difTerenr. species. In future, the nervous .system 
must he the ha.sis of all ciassification ; the nerves we find similar, 
and accordingly some Negroes arcTOathcmaticians, &c. and con- 
secjiienUy not of a «lifl'erentspecies.—All men in general similar; 
then how sliall we )}erfoct man ? Nature, is the same now as in 
ancient times ; we can neither take away nor give a faculty ; we 
can only cnltirate one and suppres# another, and by this means 
not only individuals hut whole nations maybe so far perfected.— 
It must he admitted lliat verv little success has hitherto attended 
our efforts in education, notwitiistanding what ha.s been written 
on the sulyect. TIkj knowledge of man is still very backward, 
and consequently so is oducaiiou ; the cause is obvious; wc have 
pursued an erroneous method. Wc must begin where wc now 
end. How do wc improve the species of animals.^ by innate- 
nes.s. It has long been deemerl desirable to belong to certain fami¬ 
lies where there are no hereditary diseases. If there be heredi¬ 
tary diseases then theie must be hereditary organization, and 
therefore innateness. In improving plants wc consider the seed ; 
.sow it in the same soil and nature furnishes genuses, one plant 
i. very fine, anotlier is indifferent; we preserve the seed of the 
gfKul and reject that of the bad. Ingrafted trees are used to im- 
piove the quality of the fruit; yet they ultimately degenerate and 
die, as the stuck is unsound on wliich the graft was placed. ,To 
improve w«»ol, we begin by improving the breed and blood of*th«,. 
hheep, and not by changing their food; here we begin with birtl\ 
and race,} wt slioiild do the same with man. The ancients were 
utLcntite to this in their marriages. Moses spesdts of sons of 
God aiid daughters of men ; Aristotle and Plato ob.serve 
' There 
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There is, indeed, great difficulty in establishing other modes of 
education, owing to external circumstances. Nevertheless we 
must expect the same effects, while the same causes exist. 
Education is commonly but not correctly divided into physical 
and moral: we divide it into, first, whatever contributes to greater 
energy j and, secondly, whatever contributes to the direction of 
the faculties. The first is effected by iimateness, by feiriily or 
lineage; the second is physical education, commonly so called. 
All that contributes to improve^he body, perfects the develop¬ 
ments of the mind (not mind itself); all external circumstances 
regulated according to the real nature of man. Food is very 
important, as in feeding cows we perceive a great difference in 
their milk; the flesh of sheep fed on mountainous districts is 
better tlian tliat fed in valleys ; now, may not similar ef¬ 
fects of food take place oj; tlie nervous system ? This is properly 
what is called teinperainent, which gives energy. Climate may 
also have its effects. We find the iruits of warm climates are 
more savoury than those of Englaml, where they are cultivated 
in hothouses vviiich they cannot bear in warmer climates. One 
climate may suit the (ievelojnncnt of one faculty better than an- 
otlier ; certain meats may the same effects on the nerves, 
and there is no reason n liy food should not be classed According 
to its effects, or be found to prculnce ceitaiu effects, the same as 
drugs are classed according to their effects on tlie different parts 
ofthebodyin the <liscased stale, as stomachics, diuretics, emine- 
nagogues, &c. There is, however, some difficulty in fixing this 
point ; our knowli'dgc is ilcfectivc; y et external circumstances 
are essential, as contributing mediately to improve tlie eiierin' of 
the mind. 

The third condition is cxen.isc; what is it ? putting in action. 
The propensities and sentiments are never taught in schools, but 
only exercise of the intelicctual faculties. Vet if you continiiaiiv 

* a • 

Sjieak «f mu.sioK.to a student, and at the same time wlthliold all 
instruments from him, you will never make him a musician. 
Speak to a boy of hunger, but till you withhold from him food, 
he will never understand you ; give him little food, and he will 
feel it. Benevolence is more common among tlie poor than the 
rich, because the latter have this ieeling less e\cj!ed ; they have 
less opportunity of knenving and teeling nilstu v. Ihid company 
exercises the faculties and iuterlor proinnsitii: Veneration is 

not taught in a gambling-hon<'. ]'!xr,tuple is over more impor- 
.tattt than all the precepts of education. You cannot exercise all 
. the faculties at the same time. Some facnltic.s aic late, others 
oarjy develo}>ed; some last during life, others diminish with 
age. When some men grow old, they grov,' more virtuous as 
they suppose j but it is only when their sins have left them; vir¬ 
tue 
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lue caiuists in governing the propensities or faculties when they 
itrc most active, and not when they become dormant. Children 
stHJH develqi b«tevolence, approbation, cautiousness, indivi- 
duaiity, combftdveitess, and even destructiveness. Veneration 
is generally later of being developed; but some one faculty oc¬ 
casionally appears at au early perlt)d. I’here are other condi¬ 
tions, such as the mutual influence of Uie faculties, as a mean 
of inducing their greater activ ity; the faculties may act from 
external impulse, but much oftMler from the mutual influence of 
the parts. Docs exercise increSI the dimensions ? It is possible 
and prohaljle, as we know it improves agility. We occasionally 
sec lieads which we regret had not been exorcised in youth. 
The basis of all moral actions is submitting the animal to the 
human faculties; man governs, the animal executes. Men ne¬ 
ver act without motives, which are g|nerally very different. If 
actions cannot be produced by love, and the higher faculties, 
tlien the animal ones must l>e called in to their aid. Will con¬ 
sists of the faculties of individuality, perceiving and comparing j 
hence a reflecting man has more will, as he anticipates things, 
and is therefore not the slave of motives. His feelings furnish 
the motives, but his will has the directiou uf them, although not 
^of his feelings. If in a youth benevolence be developed, use this 
faculty .'Uid not veneration, tis exercise cannot take place before 
the organs he developed; if approbation, you may exercise and 
modulate, hut cannot extirjnite it. Teachers and parents often 
put children in circumstances to exercise approbation at the 
very moment when they are speaking against it. Direct, but 
seek not to destroy the inferior faculties. If mature persons are 
to be taught, use their most developed sentiments; if benevo¬ 
lence use it, if veneration, religion, &c. to enable them always 
to direct and govern the animal faculties, keeping them subor¬ 
dinate to those of the man. There arc a few individuals who may 
he called elect; naturally it is very difficult for them to do much 
evil, as they have all tJie human faculties, and very few of the 
animal ones; such persons are, as St. Paul says, the slaves of 
righteousness, they are a* law to themselves, and are elect. 
Children often have great combats between the animal and the 
man; and even where the animal prevails, yet noble actions 
sometimes appear. Some children can never be prevented from 
crimes j but the great majority adopt the habits of their fathers, 
and follow their own customs. Take care of those in whom the 
animal is ascendant, lest they enter into similar company, where 
those propensities will be exercised and augmented instead of 
being oppressed. Not every one is fit for every thing; this fact 
is tnuch neglected. ' Some persons are forced into the learned 
professions when they prefer the mechanic arts. Bia all the 

faculties 
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facultiet ulioidii l» exercised eren for the lowest mechanic, as he 
who reflects will itiways be a better tradesmati than he who acts 
by iiuitation and habit; all men should be taught to think. Pro¬ 
fessions shoidd be studied j peculiar judgement tkpends on pe¬ 
culiar organs, but a pliilosophical judgement does not. Edu¬ 
cation on these principles would diminiAh crimes, btit not make 
men angels ; for this they must be born again. In the actual 
state of man it is impossililc to prevent errors entirelyi Here 
the Professor exhibited six skuU%|||i| Germans, six cdf Fren^men, 
mid six casts of Egyptian mumraR, Caribs and Calmucs, all of 
w'hich were dissimilar } hence the impossibility of determining 
national character from sueli skulls; nor has Dr. S. ever seen six 
skulls of one nation in any of the habinets of those naturalists 
who pretend that the native country of any subject may be dis^ 
covered by the fig\ire of the skull. In general, however, there 
is a national configuration. 

. n‘> be continued.] 


XIV. Notices respecting New Books, 

Thomas Forster, a most indefatigable and successful cul¬ 
tivator of the natural sciences, has just given another proof of his 
veal to extend natural knowledge and benefit Society, by publish¬ 
ing ane^ Edition of a Greek Poem,«The Diosemeia of Aratus; 
illustrated with numerous Notes, collected from various Authors, 
ancient and modern, respecting meteorology, atmospheric phae- 
nomena, and their corresponding effects on several animals, birds, 
&c. Those who have_ rend this ingenious writer’s elaborate 
“ Observations on the Brumal Retreat of the Swallow” may 
form some conception of the multifarious notes with w'hich he 
has illustrated the Greek text of Aratus. 


The same Gentleman has in the press, and will publish in a 
few days. An enlarged Edition of his Researches about Atmo¬ 
spheric Phacnomena. Having noticed in the pictures of even 
some of tlie most celebrated landscape painters, a great error 
fre^euUy in the arrangements of the clouds, lie will subjoin in 
the new Edition, some rough copper-plate engravings of the 
different modifications of clouds, illustrative of the electrical 
theory of their fonnation and changes. 

In the press, and will be published early in February, “ Dis¬ 
sertations and Letters, by Don Joseph Rodriguez, the Chevalier 
Dclambre, Dr. Thomas’Thomson, Dr. Olihtlms Gregory, «Bjd 

others j 
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others ; tending either to impugn or to defend the Trigoiiome>* 
tsical of England and Wales, carrying on by Colonel 

Madge and Captain Colby 5 collected, with Notes and Obscrva* 
tions, including an Exposure of the Misrepresentatkms and Cotk 
tradictions of Dr. Thomson,” by Dr, Gregory, 0 / Iloyal 
Military Academy* 

• . * 

Mr. Robertson Buchanan, Civil Engineer, Glasgow, is pre¬ 
paring for publication A Tngttise on the Building, or Hydrau¬ 
lic Architecture, of Water-W^^ls, containing detailed Descrip¬ 
tions of their loornponent Parts, and Descriptions of a great va¬ 
riety of Wat^rnWheels, with practical Observations, and, in sci«e 
eases, particular Specifications for the Direction of Workmen, 
and the Cakulation of Estimates. Illustrated with Plates.” 

This Work iarintended more parti^ilarly for the Use of !\'TiIl- 
wrights, and Students of ineclianical^rawing. 

To which will be added, A Treatise on hlachincrv for ]>ro-- 
pelling Vessels, more esjieclally as it r^ates to those termed 
Steam Bwits* Fully illustrated by Plates. 

The same Gentleman is also preparing for publicatiuj,;. “An 
Essay on the Oxonomy of Fuel,>.morc especially as it relates to 
Heating and Drying by means of Steam.” In three Parvi?. 

1. On the Effects of Heat, the Means of Measuring it, the 
comparative Quantity of Heat produced by different Kinds of 
Fuel, Gas Light, &c. 

2. On Heating Mills, Dwelling-houses, and pul)UtJ.Buiidings. 

.‘L On Drying and Healing by Steam. 

Illustrated witli two Plates. With .\dditIons, containing the 
most recent Discoveries and Improvements. X 

The following interesting works are nearly ready for publication : 

“ Travels in Europe and Africa, by Col. Keatingc ” This 
work will be illustrated with numerous Engravings m Antiqui¬ 
ties, Scenery and Costume, from Dra\vingvS taken on the Spot. 

“ A Suppiement to the Memoirs 'of the Life, Writings, Dis¬ 
courses, and Profes'^ionaf Works of Sir Joshua Reynolds.” By 
James Northcote, ILq. 4to. 

, t< Private Education, or-The Studies of young Ladies consi¬ 
dered.” By Elizabeth Appleton, late Governess in the Family 
of the Earl of Leveii and Melville. 

The second and concluding volume of Professor Lichtenstein’s 
Travels in South Africa. 


XV. ?«)- 
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AOTAL SOCIETY. 


f iV. ^ , 

in the chair.^—The coiic^iiMOti was rea^i 
of Mr.Travers'ii e}ah(M*ate and ingenious paper on th«if toeehaiiism 
of the eye, and ti^e means by which fhii organ obtains distinct 
vision ohiecta different distances. In conchidhigj he took 
a shihpidry view of the principal J fcy pothe^es formed ‘ to e^^lain 
this pi^ofnepon, sn®li a«5 the inuscles of the eve, the cUiary 
proeaa^s, aud the supposed muscles of the lens by which 

it capable of receiving distinct images of objeets.at different 
dSatimces. All these opinions Mr. T. showed were tdtatiy in¬ 
compatible with the facts demoufitrated by auatoipy j’he also 
prds’ed that the supposed in#uence of the will i^er Idle muscles 
of the eye, impelling them to contract or dilate at p)ea$tprey 
can have no better foundation, as the mechanical Action of 
light on tijp eye protraced this effect without any regard and 
'^4>fteu, cvfu in direct opposition to the will, and is attei^d \yith 
a poinlul.sensation in the eye: besides, this supposition assigns 
two causes for one effect, which is unpUilosofibical as well as 
coatrary to physical experience. Mr. T. then^ described the 
anatomical structure of the eye, observed the muscular appear¬ 
ance of the iris (Berzelius in his Animal Chemistry considered 
this orgaiyk^ muscular), inferred that there is a sphiiu^er mus¬ 
cle, and this muscle produces an external pressure on the 
lens, w|ti^ alters its ’'ape, and thus effects distinct; vision by 
adjus£l%' the pupil to dih'eyent foci. The contraction dilata¬ 
tion he considered us being^ways in proportion to die quantity 
of light reflected from external objects, and not acceding to 
the will of the oliserver. The crystalline lens, being more fluid 
in youth than in old age, suflicieutly accounts for th<S diversity 
of vision iff those stages of human life. As the nearer objects 
are to the eye, the more they reflect light on it, and hence the 
pamful sensation is pceasioif^ by continued looking m tins si¬ 
tuation. * 

Jam. Iff. A letter from Dr. Brewster to the President wms read, 
contah^g an'account of some more experiments, by this inde- 
fattgi^le>>|kkilosopher, on the effects of compressing animal sub¬ 
stances which depolarize light. The principal expei^nent was 
on foot jelly cut into a columnar form and compressed 

between twd plates of glass: at first no depolarization light 
took phieft 5, but after the jelly had remained ten days between 
the gfosses,^ and, acquired a consistency almost approaching that 
of epoatehbue, the edges evinced the comhiemSoment of depola- 
li^tionj and when tlie whole mas^i ]|ad attained ^ uniform den- 
. Vd. 45. No. 201. Jan. 1815. E / sitv,’ 
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sity, the depolaiization was complete, mad; the jelly had ac¬ 
quired the property of depolarizing light in Wefy direction, like 
other object!? before operated on by the author. 

A letter from Dr. Storer was read, describing the nature and 
eifeumstaheijs ttf a spring of fresii water ^scovered in the har¬ 
bour of Bridlington, Yorkshire, a few vears ago, when boring 
in order to a#?ccrtam the practicability of making some improve¬ 
ments in the harbour. The tide here flows to the height of 
fourteen feet, and the boAig was coiiifneuced near the low- 
water mark ; the soil is a stiff blue claj', and when the auger 
had passed through about twenty-eight feet, it struck on a very 
hard rock, and the operation was discontinued. At first there 
w’as nrv a]5pearance of water ; but after a few hours fine fresh 
water Iieg'an to rise, and rose so rapidly that it flowed over the 
side of the wSrks rai^cd for the sexperiment. As Bridlington 
was not well 3up])lied with water, a tube was inserted in the 
bore, tfle parts around it covered o^r, and the conveyance 
made for the water to lun into reservoirs when the tide flowed. 
This spring has now continued to flow with the tide some years, 
and supply tlie town with good fresh water; when the tide ebbs 
it ceases to flow, and as the title rises so does the witer in the 
spring. In dimmer many of the wells iii the neighbourhood ate 
dry, but this remains permanent. When great floods occur in 
eonsetfuenec of the rains at the end of auturari, the water of 
"this well rises higlier ; which is the only change jffial: it experi¬ 
ences. The e\])lanation of this ap[»c;uance oifei^d by Mr. 
Milne, the architect of the works, is, that the whole bay ex¬ 
tending to a consideralile distance is covered with the satire stra¬ 
tum of blue clay which ultimately^terniinatcs in the sea on the 
rock which runs under the spring, and that the rise Or flow of 
the watfer in the well is occasioned by the superiot' gravity and 
pressure of the tide, acting like as the two aritts of a syphon 
charged ivith two fluids of different specific gravities. Dr. 
Storer adhiits this explanation as generally satisfactory; but ob¬ 
serves that, aec<n-diug |o this theory, the well instead of flo<?*ing 
higher during floods should not rise so higli, as there ntust be a 
greater quantity of ftt'sh to resist the action of the sjiit whtcr. 

The Doctor’s objection seems founded on the nofei'fhat the 
inere'Ai^d quantity of fresh water should also increihse Its i^e- 
ctfifc gravity; birt it is the volume only which is racrbassed, and 
hence an increased fld^v from the well. 

dan. 26. Part of a pnjier by Mr. Cooke was rea^, projimihg 
some methods of improving marine charts, and facifitatitig their 
geiieral use. It also contained some suggeatiOns fot* taking 
angles from light-htousOs with the pole star, «ttd coAslihg at 
night, &c. many df whieli necessity'hihd IbMg ago ahtIcipSfOd. 
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ilo proposes tJjat charts should be varnished, but did not state 
the kind of vsH-pish that would bear rolling and unrolling re¬ 
peatedly. 

Signor Zainbdhi presented to the Society an mstrument of hh 
own coastructioii, being an attempt to exhibit a perpetual mo¬ 
tion. The principle on which it acts has been known in this 
country several years. It merely consists of two of De Luc’s 
electrical columns or galvanic pi^es, placed perpendicularly at 
the distance of about six indies, and each glass tube is sur¬ 
mounted with a brass ball; between these pillars a steel needle is 
placed to move on an axis; the longer arm of this needle touches 
the upper end or ball of each pile, and receives from it a suffi¬ 
cient repellent force to drive it to the adjacent ball, and vice 
ifersd : in this mamn.T the niotion is continued.- No apparatus 
to measure time has yet been connected with this simple mo¬ 
tion, which is protected from the atmosphere by a glass frame. 


XVi. Intelligence and Miscellaneous Articies. 

PXTRACT OF A LftTl FR FROM M. VAN MONS TO MR, TIULOCH*, 

SrR, —are probably acipiainted with the new disco\'e- 
jies made at Milan, by Messrs. Moscati and Maury, relative to 
the sun, its^^ diurnal or rotatory motion, its volcanos, &c. 1 

send you a translation of the report published on this head; I 
also send you a note to what I have said on the inetullo-fluores, 
and another on iny new tlieory, which is that of caloric consi¬ 
dered as a constituent part of all bodies containing oxygen, dis¬ 
placed in the combinations and displacing itself in the decombi- 
natiotis. Afterwards 1 admit hydrogen reduced into its gai into 
all the combustible bodies, and into the metals, and sub-satu¬ 
rated in all bodies which can, in their quality of bases, contract 
combinations. Hydrogen ga^ is a simple body ; oxygen gas is 
composed of equal parts of oxygen ana of caloric: the primi¬ 
tive material of the globe, and without doubt the substance of 
the other planets, also consists of equal parts of oxygen and hy¬ 
drogen, wjdiout the least quantity of caloric, which would break 
this relation.; water is oxygen gas displaced in the ratio of 
from it# caloric by two of hydrogen, and there result in thi^ 
way 15 partas of oxygen, 13 of caloric, and 2 of hydre^en. The 

* Much valoHble scientific information from various parts of Europs 
win 'he found in iHiseotninutitcalion; and we are liuppy to be able to state, 
that M. Van Mons b'.is promised to continue his correspondence. The 
turthertnatcriSils aliaded (o in the present letter have not yet come to baiici. 

I'niT. 
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tnetals compose the primitive matter of the globf^, with more of 
Jess liydrogen, and still without the least potion of ^‘alorie: The 
acidifiable combustibles are dry acjds and hy<ir<>®^^ the salifiable 
combustibles^ or inetallo^iluorea, are an acid and the metals j tl»e 
acidifiable burner^ {comhiiyaus) are dry acids aud, oxygen j the 
common acids are dry acklu auij water \ and the dry acids them¬ 
selves are peculiar coiubustibles in which the hydrogen is satu¬ 
rated by at least double the (jiiautity of oxygen that it is in 
water,; winch nuiy couiiiinc with ail tlie other bodies, l>ut which 
cannot he juit out of cohibination. All the other bodies are com- 
pouiided of the laiier. \‘i ;iLr is decomposable by luminous ca¬ 
lorie only; and when it ovidates bodies, it puts itself in the place 
of tile eipikahull of its conu'iii'j in hydrogen, in the same -way 
as, 'when Indrogen reduces iMuI.es, it puts itself in the place of 
the water. I embrace the wliole domain of chemistry in this 
maiHiiir J Will you have the goodiioss to subuiit my ideas to tha 
penetn.t’.on of men of scioiuc- in v»'ur country ? 

‘‘ M, Dnhereiiior, of Jena, not having found any soda which 
enrite’.ned iodnie, >ought tor this substance in seawater; where 
l;c iinuidit. llie poa'v/c?* is iodate hyperoxvgenatedby 

unnuoiua, as detonating oil is muriate hvperoxvgenated W'itli the 
Mime aiiCali. The lodatc of annnonia may be formed by simple 
oxygenation, w’hcreas tlie luuiialc of ammonia requires to be 
hypei’oxyge: uit cd. 

“ \ ou V, id be soon made acquainted with an eiqierimcnt in 
which mil!into of ununoiiia, olitained by the combination of its 
g.i'cous clem' .Ut, dcpo'hted all tlie water from Its acid, taking up 
i 1 its stead moriato of mciniiy and oxydule. This fact is dcH- 
,su-n for.taecAistencc of oxygen in chlorine, and triumphant for 
hh’, i\'jarray. 

\(>u will also hud that the Pru'-sic acid gas, aiidivatcr and 
alcohol iiiipregnatcdAviLli this gas, kill in tlie most insignificant 
{fo'.ei-, and hi three minutes, w ithout convulsions, and as if a pro- 
foiiud sleep had coino on. 

‘'I have asccrtaincfMhat ihc essential oils wliich are distijled 
with alcohol or ether, cannot be again completely separated from 
those liquids, but retain at least the tliird of their weight ; whe¬ 
ther we attempt their precipitation by water, or try to m^e them 
float tothe surface in tlic cold way. ‘ 

« We have at Bnixelic^ a pile of Zamboni, which, k jhave de¬ 
scribed in my French translation of Davy’s Chemistry. . It con¬ 
sists of disks of the diameter of a ^iiiek. Which arc inclosed 
with pressure in two glass tubes of the form pf columns. The 
substance of the disks is iplt paper sprinklpd ||th native oxide 
of manganese, a vertical needle half a foot long, which is sus- 
^peuded about the bixth of its length towards the bottom, and 

oscillates 
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oscillates between tbe two columns, striking- at each half oscilla¬ 
tion two bells with which the columns are siirmountcch Tins 
movement, w'hich is not much diflereut in point <jf rapidity from 
the pendulum of a dock of the same length, has now existed for 
seven months : it is a true |>erpetualmotion arising from a phy¬ 
sical impulse. Tlie ciretilatHiH ascends this jnle dry, and no 
chemical composition exhaus^ts it. 

** There has been lately found in the c.dcareons stone of Chi- 
inaii, which is a blue bituminous shell-stonc, a living toad of 
wipcrnatural size. Has this animal been surprised in the forma¬ 
tion of the stone, or has the stone gc'neratcd it ? it is conceiv¬ 
able that, by exclusion from tlie air, vitality might be only sus¬ 
pended, but then the substance of the stone must have nourisiJ- 
ed it to make it grow.” 

ACCOUNT OF SOMF Kl.FlTRICAL JTLUNOMFNA 
Recently communicated to ike Rnyal Society of Edhilurgh. 
lu the year 17G7, M. de Saiissure, M. Pictet, and M. Jalaheit 
ascended to Mount Hreven, whicli is situated nearly in the mid¬ 
dle of the valley of Chamoniii, and almost cxactlv opposite to 
Mount Blanc. Their ohjecl was to take a general -view of the 
form and position of the gkiciers which descend fvam Mo-nnt 
Blanc. When they reached the summit, M. .lalabcrt began to 
take a drawing of the glaeiers, M. Pictet was engaged in the 
geographical part, and M. de Saiusnre was preparing to make 
his experiincnts on natural and artilicial electiicity. 'v\'hen M. 
Pictet jvas laying down upon his plan some particular moiuitiilns 
^ by means of a grajrhometer, he had occasnin to ask tire names 
of them from tltc guides, and was therefore obliged to point out 
the individual nioimtains with his finger. Even;, tijae that he 
raised his hand for that purpose, he felt at tlie extientity of Ins 
finger a kind of tremulous mul priekly sensaiion, similar to that 
which is experienced upon presenting tlie finger to a globe of 
glass highly electrified. M. Pictet soon perceived the orighi of 
this phenomenon. He observed a stormy cloud in the niiddle re¬ 
gion of Mount Blanc, directly opposite to Mount j^^reven, and it 
instantly occurred to him that he had been HTfeeted with tlie 
electricity of the^ cloud. He then requested MM. dc Saus-surc and 
Jalabert to make tlie same experiment; and as soon as they ex¬ 
tended their hands, they experienced tlie same sensation, which 
they described as resembling a number of small electric sparks; 
but fearing that they might be seduced by their imagination, they 
made their guides and their servants stretch out their hand, and 
they felt th^||me sensation. The electricity of the atmosphere 
having now^Bfeun to increase, the ser.sation became stronger, 

E 3 and 
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and was even accompanied with a kind of whistling noise. IVI. 
Jdabert, who had a gold band upon liis hat, was alarmed with 
a buzzing noise about his head ; and having taken off his hat, 
and put it successively upon tlie heads of Pictet , and Saussure, 
they heard distinctly the same sound, and even obtained sparks 
rom the golden button of the hat. 7’he thunder cloud had now 
moved across the valley, and was directly above thc*ir heads. The 
thunder was loud, and the flashes of lightning so frequent, that 
the travellers found it prudent to descend about twenty or thirty 
yards, where no electricity could be perceived. Tlie guides, 
however, were so much delighted with the experiments, that it 
was with great difficulty they were persuaded to ahmidon such a 
dangerous amusement. A shower of rain soon afterwards fell, 
and the storm ceased. The travellers re-ascended to the summit j 
and although they elevated an electrical kite, they W'ere unable 
to perceive any indications of electricity in the atmosphere. 

Electrical phaenomena, much siniihir to the above, were very 
recently obsf'ived by a party of Englishmen, when they were 
descending Mount Altna during a storm of thunder and light¬ 
ning. The following particulars were communicated by Mr. 
Gillies, surgeon, who not only read an account of the phipnomena 
in a journiiJ entitled Sljecchio dtlh scienTtae Gioinah Encyclo- 
pedica de Sicilia, which was published in July 1814, but received 
an account of them from Mr. Tiippcr, one of the party, coin¬ 
ciding in every respect wdth that which was given in the Sicilian 
journal. On the 2d of June, Mr. 1’upper and Mr. Lmifiar, ac¬ 
companied by a guide, ascended Mount .?5tna.—During their 
descent, when at a little distance from the place called the 
English House, in the regio deserta, they were overtaken by a 
storm of thmuicr and lightning, accompanied with a heavy fall 
of snow; and while running over an extensive field of snow, 
they were struck by a flash of lightning, from which, however, 
they experienced no serious injury. Mr. Tupper felt a painful 
sensation in his back, which gradually ascended towards his 
head, and occasioned a sensation as if his hair was moving, 
an effect exactly similar to that which is produced cither when 
a person is electrified upon an insulated support, or when his 
head is presented to a prime conductor of an electrifying ma¬ 
chine. This sensation induced Mr. Tupper to raise his band to 
his head, upon which he was surprised to hear a buzzing noise 
proceeding frmn bis finger. Upon raising and extending his 
arm the noise still continued j but upon moving his hand and 
fingers in different directions, and with different degrees of ve¬ 
locity, he found that he could produce, at plciisus^ a great va¬ 
riety k harmonic sounds^ differing in tiicir tuueV well as in 
' ' their 
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their intensity, and soloinl as that they could be distinctly heard 
Lit the distance of forty feet. I'he Sicilian guide witnessed these 
phaenomeiia with extreme dismay; and imagining that Mr. 
Tapper produ^d the sounds in virtue of some supernatural 
power, he immediately ijegan to cross himself, and invoked the 
protection of his saint. His alarm, however, speedily subsided, 
when, upon being desired to elevate hU own arm, he found it as 
uiiHiciil as that of Mr. Tupper. Mr. Laiifiar, who was a little 
behind the rest of the party, now joined them, and found that 
his fingers possessed a similar property. In the course of five 
minutes, reckoning we presume from the arrival of Mr. Lanfiar, 
their fingers lost their acoustic property, the cloud having by 
this time passed to a considerable distance. Mr. I’npper had re¬ 
ceived an injury in his left shoulder joint by a fall from his hors?; 
but he never experienced any return of the pain after the copious 
electrization which he receive don Mount .Etna. 

The. preceding pliaenoniena admit of a ready explanation, upon 
the simplest principles of clcctiicity. As snow is a eonductor 
next in order to water, and very little inferior to it in its power of 
transmitting electricity, it is quite ohxious that the bodies of tlie 
travellers were not overcharged with tlic electric fluid in coii'^e- 
quence of any difficulty which it expeiieneed on passjiig into the 
earth. Their fingers therefoie acted like so many points in draw¬ 
ing electricity from an atmosphere highly charged, just in the 
same maiiucr as when the hand or the head is presented to an 
electrified, prime conductor. "J'lie variety in the character, as 
well as in the intensity, of the sounds nliicli were produced at the 
points of their fingers, arose from the (rni’erent velocities of their 
fingers, and may be readily imitated by any other species of sound. 
The buzzing noise whicli M. Jalahert heard round his head had 
a tlifferent origin, having been produced by the discharge of the 
electric matter which hail been accumulated in the gold band, 
and which lonnd a zcadier escape into the atmospliere by the 
numerous points of gold thread, than by the imperfect conduct¬ 
ing power of the liat which it encircled. 

SOCIETY FOR PREVEVTING ACCIDENT.S 1\ (DAL-MINES. 

A society under the above denomination was established in 
Sunderland in 1813, which has for its objects to ascertain with 
more precision than has hitherto been effected, the causes of 
those explosions which so freijuently occur in coal mines, pro¬ 
ducing extensive and deplorable calamities; and the measures 
which may be best calculated to prevent them. 

The first report of the Society was published a few weel^ts ago. 
The Committee state with regret, thqt hitherto no suggestion 
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has pointed out any adequate mode of destroying, or of pre¬ 
venting the generation of, the inflartmiable gas; or of so com¬ 
pletely ventilating the pits, as to secure them from its dreadful 
effects. They are not, therefore, in possession df sufficient in¬ 
formation, fully and exactly to specify all the ch*cumstances 
which are necessary to be attended to, in promoting the disco¬ 
very of any general measures of correction for the evils lament^; 
and they are compelled to add, that they must look to a 
extensive support than they have hitherto received, to enable 
them to hold out such encouragement to scientific and practical 
men, as may stimulate their attention to the subject: for, not¬ 
withstanding the general approbation which their designs have 
obtained, and the liberal subscription which they have received 
from the noble and respectable individuals who have counte¬ 
nanced the Society, their funds do not yet impower them to 
offer a premium, suitable to the object, for the best production 
that may be procured. They still, however, flatter themselves, 
that as their proceedings shall be further disclosed, they will 
obtain a more ample support, which may give effect to their 
views.” 

The Committee have published in their Report a valuable 
communication made to the Society by Mr. Buddie, a gentle¬ 
man of great celebrity and intcUigenep asj a viewer of coal mines, 
detailing the means adopted in some extensive collieries under 
his inspection, 

The only method at present followed to prevent accidents by 
explosion is by ventilation of the several pas-^ages and workings 
of the mine—that is, a mechanical application of the atmospheric 
air to remove or sweep away the inflammable gas as it is ge¬ 
nerated in tlie workings, or as it issues from the several fissures 
winch tlic W’orkings intersect in their jirogrcss. To assist in 
this operation a furnace is sonu'tiincs emj)!(»yod in the pit, sup¬ 
plied with atmosplicric air drawn down one shaft, and made to 
circulate through different windings till it reaches the ascending 
shaft. In other chsSCs ventilation is maintained bv means of a 
horizontal hot cylinder fixed in a furnace of brick-work on the 
surface. The cjflinder (any old one of a steam engine) being 
completely enveloped in flame, by rarefaction induces the air 
of the mine in a regular current up the shaft, with which one 
end of it is made to communicate by means of a flue, and dis¬ 
charges it into another fltie at the other end of the cylinder. 
The shaft of course is covered over, that the current through the 
cylinder may not be disturbed in its direction. The flue at the 
puter end of the tube is for the purpose of dischaiKing the in- 
flaipiUahle air at such a distance from the furnace ^ may pre¬ 
vent Wy possibility of its Ipfisuwif It Is a cuiious fact. 
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that hy<1roge»l gas is never inflamed at hot iron. Another mean 
tesorted to for ventilation is an air-pump on a large scale, 
wrought by a steam engine, ft is made of three-inch plank, 
with a piston feet scjuare: the stroke is eight feet long; and 
the suction pipe and valves about one-third of the area of the 
j)iston. At twenty strokes per minute it will draw 8000 cubic 
feet or 778 hogsheads of air in that time; but allowing a waste 
of%ne-fourth it will draw 584 hogsheads |>er minute. 

Mr. Buddie’s paper is accompanied with ten engravings illus¬ 
trating the apparatus, and the methods employed to direct the 
course of the current of air. in the workings, which may be com¬ 
pared to alleys crossing each other at right angles. By a ju¬ 
dicious arrangement some of these are closed at particular in¬ 
tersections, while others are kept open. We cannot doubt that 
this communication will prove of great service to mine viewers. 
It is written with great, perspicuity, and by means of Jthe en- 
gr.avings is rendered very intelligible. 

We cannot close this notice without an expression of regret 
tbat there should be any want of friends to enable the Society to 
prosecute with desirable efficacy the great object of their asso¬ 
ciation. We confess that we are surprised at the fact, when we 
consider how many rich individuals there are wdio are so deeply 
interested in the result of t|ie Society’s labours—not in Sunder¬ 
land only but in other couiUit f. Let us hope that ample means 
will soon be prm ided, ami that the publicity which the Society 
gives to its labours will be a mean of turning the attentiem of 
men of science to a subject of so much importance. 

STATE or MEDK [N£ IN CHINA. 

M. Page, a physician of Orleans in France, has published a 
work on this subject. The following short account of the 
Chinese medical jiructice will probably amuse some of our 
readers; 

“ The Cliinesc employ emetics and purgatives, but very rarely; 
clysters are almost never used, because they regard them as too 
European, but they make a free use of cordials. The importa¬ 
tion of opium is prohibited under ])ain of death. 

“ The Chinese in the treatment of the itch and eruptive dis¬ 
eases employ camphor and cinnabar also, with sulphiu’ dissolved 
in woman’s milk. They make use of borax in inflammations of 
the throat; it is reduced into powder,, and blown upon the dis¬ 
eased part. They borrowed the u^ of the bark from the Jesuit 
tuissionaries. 

*^They were acquainted with inoculation long before us. 
They practise it in general by introducing into one of the nostrils 
cotton imbibed variolous matter; the cotton is allowed to 

’ remain 
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imHain twelve hours, and in seven days at latc‘t.l the disease ap¬ 
pears. 

^ Like most Indian nations, they make a free nae of aphro- 
dbiacs, baths and mineral waters. They liave springs .saturato*! 
with alum and iron, hut the greater number contain vsulphnr. 
Their physicians arc not able to analyse them. Chemistry Jts 
well as natural history is in its infancy in China. But the Ciu- 
nese have the good fortune to possess a species of mesmerism or 
animal magnetism, as practised by certain sects of illuminati iti 
Germany. The Chinese literati strive to put down this sect hy 
ridicule; but they iieverthelc'S find proselytes daily, to what 
they are pleased to call the science of sciences, 

“ The Chinese are not aetjuainted with the making of bread, 
for which they substitute boiled lice or maize : their wine is a 
strong IJt|Uor extracted from honey or fermented rice. They do 
HOt drink either cotf(;e or chocolate—they have delicif>us melons, 
the species of which is unknown to us, some very delicate kinds 
of small onions, and he\ Cl al delicious plants; hut they have no 
olives, strawberries, gooseheirics, or potatoes. 

‘‘ The diseases of stone and gravel arc wholly unknown lo the 
Chinese—in consequence, as they tell us, of the great ({uantity 
of tea whkh they drink 

M. Pelletier has published in the Annales ile Chimic some ob¬ 
servations w’ith a view to show the iinjjerfect state of our know¬ 
ledge of this substance and its combinations with gallic acid. 
The various kinds of tannin which have been successively pro¬ 
duced from various processes, are different in the greater part of 
their properties; they have nothing indeed in coruinon, but 
the property of several animal substances, and forming with 
them insoluble combinations wliich are not susccjitihlc of pu¬ 
trefaction, and have also the power of precipitating in ;i manner 
nearly similar even metallic solutions ; but they arc different in 
their taste, colour, solubility in water, &c. Pure tauuiu does 
not exist: the |Jfopcrtics which are attributed to it, and by which 
it is characterized, belong to several combinations wdneh vegetable 
substances form. WJiy then, asks M. Pelletier, shall we continue 
to consider this as a distinct principle ? 

Is it because it precipitates several metallic oxides from their 
solution ? Almost all vegetable extracts have the same property, 

* The grout ronsuiiipliun of tea in Enghiml well ktioun: ure the :)f- 
foefions arising from urinary calculi less frcquenl, in that cniu.trvf' tVe 
miiy form some idea on this suhjort hy rcadnm the nl' IJrandc, 

Home, and Hatchett. — 'Note htf the French Kthtors oj' (he Animks tie 
Chmie. % 
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and wc know that tlicse extracts are at least triple combinations 
of acid, the colouriiii; substance, and of vcgcto-aniinal matter, 
because the precipitates whicli form the tannin matter in those 
solutions are conyftantlycuknired and sometimes very brilliant. Jiut 
if we reflect tliat gallic acid always accompanies tannin, and tliat 
the colours of the precipitates furnished by the tanning matter, 
and the metallic solutions, arc the same with those manifested 
by the addition of the gallic acid, and the same metallic solu¬ 
tions ; may wc not conclude with M. Thenard, that the colour¬ 
ing of these precipitates is owing to the gallic acid, from which 
wc can never entirely separate tannin? or is it the property 
'ivhich tannin has of combining with animal matter and pre¬ 
serving it i'roni putridity ? A multiplicity of combinations of 
vegetable matter also possess this ])roperty; and without men¬ 
tioning the astringent matter formed by the action of mineral 
acids on charrjoal and several vegetable substances, or the ex- 
j)eriinents of M. Chevreul on hemaiinc (which acquired this 
ju’operty) and who disbelieves the existence of tanniil ? I shall 
mention some facts to prove that gallic acid can combine with 
several vegetable substances, and thus acquire the properties of 
tannin. If wc put a solution of pure gelatine in gallic acid, no 
precipitate is formed: this acid does not produce any turbidness 
in the gummy solutions, bu|(, tlu'v cannot be resolved without im¬ 
mediately becoming turbid^u white flakes which are soon pre¬ 
cipitated Among the pharmaceutical extracts there is a great 
iminber wdiieh do not contain the astringent principle, and 
which form no precipitate in the solution of gelatine; but by 
tlie addition of gallic acid they ac(juire this proj>eriy. The same 
plupnomenoii does not take place with the other vegetable acids, 
which on the contrary seem to oppose themselves to the preci¬ 
pitation of gelatine. 

We know tliat pure gallic acid forms no precipitate in a so¬ 
lution of sulphate of iron at the maximum, but it there becomes 
a beautiful decp-ldue colour Infu iou of nut-galls produces, on 
the contrary, a precipitate which is attributed to tannin; but gallic 
acid of itself acquires the projicrty of partly precipitating the 
iron from this solution when it is combined with extractive 
matter; most of the vegetable intusions unite with gallic acid 
and gelatine,, the same as the extractive substances, for wdiich 
we cait assign no reason, 'rhe phamoincnqn is very perceptible 
with the cold inhision of saflPron : the. properties of these pre¬ 
cipitates cannot be absolutely identical; they mu-st differ ac¬ 
cording to the nature of the substances which enter into each 
combination: that'''formed by gum arabic, gelatine and gallic 
acid is the only one which T have hitherto been able to exaiiune: 
it differs froiq the otheriif by its extreme idhercncc to water, with 

which 
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which it assumes an oleaginous form, and partly passes through 
the paper filter. This coiiibiaatioii, it appears, rmiyexist in diffcicnt 
proportions, which I have not been able vet to determine ; ex¬ 
cept that it does not putrefy; whereas in tiie others, a fetid 
smell arises in a few days, ami much later than if the gelatine 
was pure. The combinations of the gallic acid with gelatine 
and extraotivc matter unite less freely with water, and resemble 
much the precipitates formed hy the infusion of nut-galls in the 
gelatinous solution. 

A CAUTION TO CHEMISTS. 

M. Scharinger, an eminent chemist of Vienna, died lately, 
from the fatal effects of a chemical experiment. While jTeparing 
the prussic acid (acidiim bora'isicum) and the most powerlnl 
poison known, he spilled a considerable quantity on his nuked 
arm, and died in a few hours in great agonies. 

VERDIGRIS. 

Senor Orpila has found that great quantities of diT sugar taken 
into the stomach of a patient who had recently swallowed ver¬ 
digris, or eaten food prepared in iiutinned copper vessels, have 
proved an immediate and effectual antidote to the cupreous poi¬ 
son. In cases where tlie poison has remained so long in the 
stomach as to produce inflammation the usual remedies fur the 
latter must be conjoined with the 8T%ar. 

DETOXA IING OIL. 

The original discovery of this substance, which has been 
claimed by M. Dulong, and actually discovered by Davy, appears 
to belong to M. Van Mons of Brussels. '^I’bis distinguished 
chemist, w]|ose discoveries have often been appropriated by 
others, observed in 1793 the combination of ammonia with 
oxygenated muriatic acid. Nineteen years hbfore the experi¬ 
ments of Dulong or Davy, he announced discovery to Gren, 
ip the following terms, dated Messidor, Air 4 (1796); “ I have 
succeeded in combining ammonia with oxymuriatic acid without 
any decomposition whatever of these two bodies. This new salt 
detonates at a certain degree of heat, whether in the open air, 
under water, or uu|ler other liquids by which it is not decom¬ 
posed The same facts were stated in Dandolo’s Italian 
translation of Van Mons’s Chemical Philosophy, “ II muriato 
pssigenato d’ammouiaco si reduce a supi principi e detona it con-- 

% 

* Es ist mer'trflur!;en das mnraiak mit dcr oxigenirten salzsaiire za 
vcibindci! oiuic dass*dahey cine zersetzung dicser substanzen vorgegangen 
wat re. Dieses neues zalz detotiii-t beg einein gewlssen grad de waerine, 
Mwold in iVcYcr lull als untcr wasscr uud anderen tropfbareu flnB5>igl>*itcii 

die cs mciit zurset^Gu." Hem Journal dcr Pimik, Bel. 3, s, 

ibrza 
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forza anclie sotto Tacqua, colla semplice impressione del ealore.’* 
Vaa Mons’s M^moire, &c. to the Royal Academy (rf‘ Sweden, 
p. 224-5. 


LIST OF PATENTS FOR NEW INVENTIONS. 

To Robert Diclunson, Esq. of Great Queen Street, Middlesex, 
for his improvements in the art of sadlcry.—28 Nov, 1814.— 

G months. 

To Robert Dickinson, Esq. of Great Queen Street, Middle¬ 
sex, for his improvements in the manufacture of barrels and <Hher 
packages made of iron or other metals.—10 Dec.—G months. 

To Robert Salmon, of Woburn, Bedfordshire, surveyor, for 
his improved movements and combinations of wheels for work¬ 
ing of cranes, mills, and all sorts of machinery', either portable 
<»r fixed.—10 Dec.—2 months. 

To Edwarti Giovcr, of Benton Place, Walworth, surveyor, 
for his apparatus for drawing or extracting bolts, nails, &c. 
and for various other useful purposes.—10 Dec.—G months. 

To Henry Julius Winter, of Dover, Kent, confectioner, for 
his mctbod of giving effect to various operating processes.— 
12 Dee.—G months. 

To Joseph C. Dyer, of Rolton, state of Massachusetts, now 
residing at (doucester Place, Camden Town, Middlesex, mer¬ 
chant, w'lu), in conset|uence of improvements by himself, and of 
a comnmnication made to him by a foreigner residing abroad, 
is in possession of certain additions to and inipiovements on 
machinery, to lie made and applied in manufacturing cards for 
carding wool, cotton, silk, tow, and other fibrous materials of 
the like description,—15 Dec.—G months. 

To John Francis Wyatt, of Furnival’s Inn, engineer, for his 
neiv kind of bricks o{ blocks, one of which is particukirly adapted 
for the fronts of and other buildings, giving to them the 

appearance of stone ; another is applicable to a new method of 
bonding brickwork ; rdso a new kind of blocks or slabs for paving 
flooriS and facing or lining walls instead of ashler, which \vill 
resemble mar))le or stone, and which inav also he applied to 
$teps or stairs, and other parts of buildings.—15 Dec.— 
2 months. 

To W'iHiam Everhard, Baron Von Doomick, of Sun Street, 
Bishopsgate Street, London, for his improvement in the manu¬ 
facture of soap.—20 Dec.—G morilSis. 

To James Smith, of Newark upon Trent^ Nottingham, ca¬ 
binet maker, for hit improved self-acting sash faateuiug.—20Dec. 
—2 months. 

To Robert Dickinson^, Esq. of Great Queen Street, Middle- 
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sex, for certain improvements in implements applicable to tin? 
Ships Nun Buoy and Bacon Buoy.—20 Dcc.--^ months. 

To John Vallance, jun. of Brighthelmston, Sussex, brewer, 
for his apparatus and method of so constructing and securing 
brewers’ vats or store casks, as to prevent the vats falling to 
pieces, or even breaking, though every one of the hoops on it 
should be broken in sunder, and consequently preventing any 
beer from being lost; and also for preventing the loss of any beer, 
even if a cock, or if ail the cocks of the vat should be broken 
off.—20 Dec.—C months. 

To Frederick Koenig, of Castle Street, Finsbury Square, in 
the county of Middlesex, printer, for his invented certain furthct 
improvements on his method of printing by means of machinery. 
*^24 Dec.—IS months. 

To Edward Jordan, of Norwich, engineer, and William Cooke, 
of the same place, machine maker, h)r their apparatus for tlu* 
deteetion of depredators, w’hich they denominate The thieves’ 
alarm.—24th Dec.—6' months. 

To John White, of New Compton Street, Soho, Middlesex, 
for a new and improved method of making candles.—27th Dec. 
—2 months. 

To Joseph Harris, of Shire Lane, in tlie liberty of the Rolls, 
Middle.scx,armyaecontrcmciit maker, for his improvements in ne¬ 
cessaries or clothing used for the military in general.—4th Jan. 
181.5.—6 months. 

To Christopher Dihl, of Brewer Street, Golden Square, for 
his means of making a mastic cement tir composition which he 
denominates Dihl’s Mastic.—6th Jan.—15 months. 

To John Cu tler, of Great Queen Street, Lincoln’s Inn Fields, 
iron founder, for certain improvements applicable to fire-places, 
stoves, &c.—^6th Jan.—6 months. 


Meteorological Observations made at Walthamstow, in Essex, 
from December \ to 18, 1814. Communicated /;y Thomas 
Forster, Esq. 

Dec. 1. — Thermometer 42° and 30°. Barometer 29*44. 
Clear and cloudless, and wind N. 

Dec. 2.— Thermometer 38° and 32*. Barometer 29‘80. 
Snow lying on dung luad wood, not on the ground, fallen in the 
night pa5Z. Gray day; very dark night. N. 

Dec. 3.—Thermometer 36° and 28°. Barometer 29*80. 
Foggy. Gray day'. N. 

Dec. 4. —Thermometer 42° and 34°. Barometer 29*40. 

Heavy rain—sunsliine, S. 

¥ 


Dec. 
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Barometer 29*30. 

Barometer 29*90. 


B'rU’omcter 30*00. 
Barometer 29*31. 
Barometer 29*30. 


Barometer 29*39. 


Dec, — Thermometer 42'* and S2\ 

Slunvei'^ and wind. N.W. 

Dec. 6.—Therniometer 3S° and 32'', 

Fail day. N.W. 

Dec. "]. — Thermometer -iP and 40\ 

Sieet; .‘showers—dark night. N. 

Dec. S.—Therinoi.neter o2^ and •47"'. 

Showers^and high wind; starlight. S.W. 

Dec. 9.—Thermometer 52^ and 26^. 

Showers and wind. S.W—N. 

Dec. 10.—Thermometer frl® and 48'\ Barometer 29*70. 
White frost, showers and wind. N. 

Dec. 11.—Thermometer 52“ and 47". 

Showery—^vory dark night. S.W. 

Dec. 12 .-— Thermometer 57“ and 54^. Barometer 29*70. 
Showers and wind—^I’ainy; very dark. S.W. 

Dec. 13.—Thermometer 57" and 42°. Barometer 29*68. 
Showers and sun—^star-light night. S.W. 

Dec. 14.—Thermometer 52' and 59'. Barometer 29*76. 
Sljowcrs and wind—very stormy. S.W. 

Dec. 15.—Thermometer 52“ and 45“, Barometer 29*50. 
Clear and cold ; sleet; rain—starliglit. S.W. 

Dec. 16.—Thermometer 55“ and 39". Barometer 29*76, 
Stormy; rain and hail—.starlight. S.W. 

Dec. 17.—Tliermomctcr 5(>'’ and 53\ Barometer 30*00. 
Showers and sun—dark andwhid. SAV. 

Dec. is.—^Thennoinetor 51“ and 49“. Barometer 29*70. 
Sun and wind—cloudv. S.W. 


Willi Imiii'itrnv, 

r lU, *aM.. 


8. D. D. 


Dining the period ii;|t)mprehended in the above observations, a 
rcmarkalilc changea^iSiie.s.s characterized the weather; the sud¬ 
den vicissitude of anil rain, cold and warmth ; all some¬ 

times occurring within the twcnt\-four hours, aiforded a striking 
sj'ieeinicn of the changeahlcness of our climate. 

Not having liad an oyijjortnnity of daily noting down the 
weather myself, i give in?«tead the above joAial, made by a re¬ 
lation at Walthamstow, in Essex, about sixsoiiles N.E. of St. 
Paul’s. ^ 

Cl.iW'Hn, 

1)<T. 1 iKM. Thomas Forstek. 


MEmoU';- 
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METEOROLOGICAL TABLB^ 

By Mr. Cary, op the Strand, 
For January 1815. 


Thermometer. 


M ^ 

bsry« of g.S g 

Month. n S f o 

^ 


27 35 

28 42 ! 

29 37,1 

30 45 

31 37 

1 36 

2 34 

3 33 

4 30 

5 29 

6 29 
2 27 

8 32 

9 27 

10 41 

11 34 

12 31 

13 27 

14 40 

15 34 

16 26 

17 35 

18 29 

19 26 

20 27 

21 27 
22 28 
23 29 

25 25 

26 26 


>"v - _ 

*0 . Hcisht of ^ tJ 

^ ^ the Barom. !3 >> I 

Inches. ^*5 So 

a c 


Weather 


40 41 29-09 O {Rain an4 Snow 

38 37 -13 O iRain 

42 43 *75 O )Raiii 

49 40 -87 O Rain 

44 41 *95 7 Fair 

41 33 30-22 10 Fair 

35 33 -45 O {Foggy 

34 32 *42 O jFoggv 

34 29 *13 O iClintd}' 

33 29 *14 O jCloudV 

36 30 -14 O Cloudy 

36 36 29-84 5 Fair 

35 29 - 52 v, 11 [Fair 

38 40 30-02 6 Fair 

43 36 29*&0 7 Fair 

37 35 -92 9 [Pair 

38 30 -98 8 Fair 

35 40 -92 O Rain A 

40 35 -go O Cloudy 

: 33 29 30*20 7 Cloudy 

30 30 -16 O Cloudy 

39 29 *30 Cloudy 

33 30 ■15 Snow 

33 24 29*87 0 Showers of""Snow 

28 27 '72 0 Snow 

32 28 -74 O Snoi!^'’* ” 

32 29 *80 O Snow 

%o 23 -76 o Showery of Snow 

127 28 *66 0 r^gy 

28 27 *60 O Cfoudy 

Bo'll 25 *28 O Cloudy 


M. B. Tiie Barometer's height is taken at one otloclb 
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XVII. Observations on tfut Geohgy of Nortfaimbertand and 
Durham: and Remarks on Mr.WBSTGARTH Forster's Sec- 
tion of the Strata, with a Sketch of the physical Structure of 
that Part of England, from the German Ocean to the Irish 
Channel, By Robert Bakewell, Esq, 

To Mr. Tilloch. 

Sir,--*! promised to send you some observatiems on the 
geology of the north-eastern part of England, which VRrious cir¬ 
cumstances have prevented me from performing, and the fol¬ 
lowing account may now perhaps be considered superfluous 
Dr. Thomson having recently published what he denominates 
A geognostical Sketch of the Counties of Northumberland and 
Durham. Such, however, is the imperfect state of our informa¬ 
tion on various subjects of geological inquiry in our island, that 
it cannot be deemed presumptuous in any one to suppose that 
he may add something to what was before known; and 1 trust 
the present letter will not be construed into an attempt to 
disparage or undervalue the obsertations of those who have pre- 
ce<ied me: —nothing can be more remote from my intendon. 
In proportion to the increase of observers will be the probability 
of attaining certainty in our conclusions. In a letterd received 
from Dr. Watson, the venerable Bishop of LlandafT, on the pub¬ 
lication of my Introduction to Geology in 1813, this sentiment 
is so clearly stated, and is so applicable to the present subject, 
that I shall be excused for transcribing it. 

The surface of the globe consists of three parts water and 
but one of earth, yet the accurate delineation of the one part 
would o(‘^upy the labours of all the philosophers in Europe for 
fifty years. Nothing less than such a delineation can ascertain 
the connections, interruptions, and mutual dependencies of the 
several strata which ^impose its surface. Some are apt to in¬ 
quire, What is the |p^of such investigations? I esteem these 
men to be as simple in their notions as the academic youths, 
who being puzzled in attempting to pass the Ass's bridge in 
Euciid'^.a^^ ,Inhere is the use of going over it ? For my own 
part, 1 am so confident of the utility that would attend an accu«> 
rate knowledge of the stratification of this inland, that I think 
a wtirk of this kind ought to be undertaken 4i»?the public ex¬ 
pense. The b^ds arid veins of metallic ores, and, the beds of 
coal, iimevstone, marble, slate, &c. arc of 4ach high importance 
in the’ present state of society, that e!very encourageoient should 
be giveu to the discovering of them where they are not at present 
known ; and nothing can more contribute to this end, than an 
accurate knowledge of the manner in which the strata appear to 
Vol. 45, No. 202. Feb. 1815. F the 
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the day in mountainous countries. Analogy would then enable us 
to discover them where they are not known at present.” 

I visitdd the coal districts of Northumberland and Durham in 
the summer of 1813, and had frequent communications with 
several of the most intelligent coal proj)rictors and agents, and 
with gentlemen who were interested in geological inquiries. 
IMuch has been already done to elucidate the geology of part of 
these districts by Mr. Westgarth Forster, whose section of the 
strata taken in great part from actual admeasurement comprises 
the coal districts on the eastern and middle parts, and the metalli¬ 
ferous limestone districts on the west, an extent of forty miles, 
and an actual depth of nearly 1400 yards. This section, per¬ 
haps the most important and extensive that has ever been made, 
Was taken by a person educated as a practical miner, who had 
spent the early part of his life in that district 5 as such 1 consider 
it particularly valuable. It was published in 1809. I am a lit¬ 
tle surprised it has escaped Dr. Thomson’s notice when describ¬ 
ing the geology of Northumberland ami Durham. If the present 
paper have no other merit than that of making Mr. Forster’s 
section more generally known, it will render an acceptable ser¬ 
vice to English geologists, and do some justice to a person 
whose labours have not been sufficiently appretiated. 

The mmeralogical district to which the present observations 
relate, is bounded by the river Tees and the Cleveland Hills on 
the south, by the German Ocean on the east, by the porphyry arid 
amygdaloid of the Cheviot Hills on the north, and by the mountain 
of slate porphyry, gray-wacke, and sienite of Cumberland, on the 
west. The general arrangement of the strata in Northumberland 
and Durham is such as prevails on the eastern side of England, 
as represented in the map prefixed to my Introduction to Geo¬ 
logy, namely, the upper calcareous Strata with magnesian lime¬ 
stone on the east, the strata containing coal range through the 
middle part, and the metalliferous limestone districts rise to the 
west. The strata on this side of Eiiglan^^nerally dip towards 
the east, and rise gradually towards the west or south-west, when 
the descent becomes abrupt; which is also the case in Yorkshire, 
Derbyshire, and the north part of Staffordshire. Wc may con¬ 
sider thi.< district as divided into three parts, consisting, 1 st, of 
calcareous strata vHth magnesian limestone; 2 dly, of the coal 
strata; and 3d]^ of the lower metalliferous strata. 

The first, or magnesian limestone district, on the east, was not 
described or measured by Mr. W. Forster, as it contains neither 
metallic ores nor coal*, it presents, however, many features 
particularly interesting to the mineralogist, of which I'shaU en- 

* This must bo taken with some limitation, as we shall presently have 
to observe. 

deavour 
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chtorour to give a brief account from my own observations. It 
may be proper to remark previously, that the strata in these 
counties are frequently broken and deranged by numerous nearly 
perpl?ndicular walls or dykes both of clay and whin-stone (basalt) 
of vast extent; besides which, numerous blocks of whin-stone, of 
a different kind from any wliich these dykes furnish, are scat¬ 
tered over the surface of the country. 

The calcareous strata and magnesian lime, which for the sake 
of conciseness I will denominate the Sunderland limestone, (be¬ 
ing there most extensively quarried,) is lost on the South-east 
under the alluvial ground of the river Tees, and cut off in that 
direction by the lofty range of tlie Cleveland Hills: but the same 
formation makes its appearance on the south-western side of these 
hills, and is continued through Yorkshire into Nottinghamshire 
and Derbyshire and through the south-eastern counties. The 
chalk and roestone, which are the upper series of these strata in 
other situations, are stripped off, if they have ever covered the 
magnesian lirnestont? of Northumberland and Durham. 

The Sunderland limestone formation extends along the coast 
north of the ISme, but not in a continued line. The whole thick¬ 
ness of this limestone has not been measured; nor would it be 
easy to acertain it, as some of the rocks arc very indistinctly 
stratified. I think it cannot be less than one hundred and fifty 
yards. Two hills on the west of Sunderland, containing nu¬ 
merous marine organic remains, 1 am inclined to consider as of 
subsequent formation. 

On the banks of the Wear, about two miles west of the Iron 
Bridge, the lower beds of the kSundcrlaud limestone are very ex¬ 
tensively quarried to the depth of at least one hundred and thirty 
feet from the surface : it inhere mt)st flistinctly stratified, rising 
in large tables and slabs well suited for building stone, being 
compact and extremely durable. In one instance, and in one 
only that I could h|||i* of, have aiiv organic remains been found 
in the limestone of^raivS (juarry. The perfect impression of the 
head and vertebrae of a flatfish about seven indies in length, \vas 
discovered in dividing a slab of this stone : one side of the im¬ 
pression was presented to the Sunderland Museum; the other 
is in the possession of .1. Goodchild, Esq. the proprietor of the 
quarry. I am more inclined to believe that The rare occurrence 
of organic remains in these rocks is to be attributed to some 
process of nature by which they have been obliterated, than to 
conclude that they never were imbedded Hi them. 

Near the quarry I have just mentioned, an attempt was lately 
made by Mr. Goodchild to search for coal by boring through 
the limestone. It was attended with much expense, but with 

F 2 Goinplctc 
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complete success. After perforating the whole of the subjaceiit 
limestone rodt, they bored through a lower bed, which Mr. G. 
described to me as a dark-coloured argillaceous shale with oe- 
casional hard stones which he considered as loose whinstones. 

I have unfortunately mislaid the note respecting the absolute 
depth of this bed given me by Mr. G., but 1 think it was not 
less than 130 yards, and the whole depth of the upper good 
workable coal not less than 260 yards. At a greater depth under 
this was another valuable coal bed. 1 mention this fact, as it is 
of some geological importance, and is, I believe, the only instance 
in the district of coal having been actually found by boring through 
the magnesian limestone. Some of the mining agents at Newcastle, 
who were unacquainted with the above circumstance, gave me 
their decided opinion that tlie coal cropped out, or was ait oft’ 
by dykes, before it reached the limestone of Sunderland. It may 
perhaps deserve future inquiry, whether this thick bed of shale 
above mentioned be not a continuation of the aluminous schistus 
from the Cleveland Hills on the south. 

The limestone of Building Hill near Sunderland and atFulweli 
is particularly deserving notice, from the remarkable configura¬ 
tions which it presents. 

The beds at the former place are of considerable thickness: the 
limestone is imperfectly crystalline, is of a yellowish-brow'n co¬ 
lour, and yields a foelidsmell when struck with a hammer, being 
that species called by mineralogists swinestone. It contains 
nearly the .same proportion of magnesia as that of Rreedon in 
Leicestershire, first analysed by Mr. Tennant. 

The limestone in some, of the bed.s is divided into small cells 
uniting with each other, and pretty regularly arranged: this lias 
received the appellation of honeyconjb limestone, a name which 
conveys a tolerably correct idea of its appearance. A superficial 
observer might suppose from the form that this was the organic 
remains of some species of madrepores ; bijt it is evidently the 
result of a tendency to crystalline arrangement. This arraiige- 
merit has proceeded still further, and disposed distinct ma.sses 
of the honeycomb limestone to assume determinate forms in the 
substance of the rock itself. The crystallization of some of 
these masses appem-s to have diverged from a centre laterally, 
until the radii were met by those of other diverging masses, 
and both became compressed on the sides. The most striking 
of these forms nearly resembles a papal mitre: they are from 
six to nine inches in length or more, and may be detached from 
the rock. Several of these mitre-shaped masses appear also to 
have come in contact during their formation, and to be com¬ 
pressed at the place of junction, the convexity of thcone having 

formed 
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farmed a conQJ).vity in tlie sides of the other. We must either 
a<lrnit, with tire late Mr. Gregory Watt, that a crystalline ar¬ 
rangement of the particles can take place in solid bodies at the 
common tem}>erature of tlie earth, or that these rocks have been 
softened by heat, or some other cause, subsequently to their for¬ 
mation. Nor will even the latter opinion, I conceive, be very im¬ 
probable; for on the elevated ground at a little distance to the 
north-west of Building Hill, I observed immense blocks of 
extremely hard and very black basalt lying on the surface of a 
ploughed held. On inquiry, the men who were working in¬ 
formed me that mimerous blocks of the same kind were buried 
under the soil, which impeded their operations in ploughing so 
much, that, wlicn they were too large to be removed, they were 
obliged to break them by blasting with gunpowder. I therefore 
tliink it extremely probable, that an immense whin dyke has in¬ 
tersected this formation of limestone. The quarry at Fulwell 
is close by the turnpike road to Newcastle, and about two miles 
Irom Sunderland. The limestone here presents little of the 
honeycomb appearance of that at Building Hill; but it is not 
the less remarkable; it is covered by a stratum of calcareous 
marie, or rather sand ; some of the beds are also divided by the 
same pulverulent marie or calcareous sand, in which are im¬ 
bedded numerous det.iched spheres, spheroids, and also botry- 
oidal and stalactitical masses of limetone: but the latter are at¬ 
tached to the rock. The upper stratum of calcareous sand 
also contains numerous balls and clusters of balls of a similar 
kind, varying in size from that of a pea to ten or twelve inches 
in diameter. That these balls are not water-worn is most evi¬ 
dent : many of them have a crystalline diverging radiated structure, 
others are cursedly lamellar. The most striking circumstance 
attending these balls remains to be noticed ; many of them ap¬ 
pear to have come in contact at a certain stage of tlieir forma¬ 
tion : they present ^le appearance of two or more balls with a 
segment cut from eaim, and closely united at the place of sec¬ 
tion ; in other instances a number of balls appear to have pressed 
laterail} on each other and flattened the sides, thus forming 
polyhedral prisms convex at their upper and lower extremities. 
This singular conformation had not escaped the attention of 
that sagacious young philosopher the late Mr. G. Watt. It is 
indeed a fact analogous to what took place in the experiment 
he made by melting seven cwt. of basalt, and suffering it to cool 
slowly. A number of small globules formed in the mass, and en¬ 
larged till they compressed each other into a prismatic shape. 
The formation of these balls of limestone in the soft strata of 
this rock would, I conceive, if properly attended to, throw some 

F 3 light 
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light on the globular and columnar structure common to many 
rock formations. 

Nearer to Sunderland, below the garden of the rectory, tl#re 
is another remarkable quarry. If the limestone here once ex¬ 
isted in continuous beds, it has been subsequently broken and 
thrown into the utmost confusion; large shapeless masses being 
piled together, and the intermediate spaces filled with calcareous 
sand similar to that before mentioned at Fulwell. 

The limestone of this district, though abounding in magnesia, 
is sent in prodigious quantities to Scotland for agricultural use ; 
which offers a further confirmation of what I have stated before 
in my Introduction to Geology, that magnesian limestone, so 
far from being prejudicial to land, is preferable to any other 
where it is to he sent to a distance ; for the same quantity will 
produce an ecpial effect to a larger quantity of the common 
kind'^\ 

The coal district of Northumberland and Durham is bounded 
by the magnesian limestone, or by the sea, on the east, and by 
the metalliferous limestone on the west. Dr. Tliomson has di¬ 
vided this district into two formations: the one he calls the 
Newcastle coal formation ; and the other the independent coal 
formation : but for this division there does not appear to me any 
sufficient reason, nor M’ould it he easy, or indeed possible, to se¬ 
parate these formations by any well-defined characters; for the 
former is only the ujiper scries of strata to the latter. The circum¬ 
stance of galena veins occasionally occurring in the lower serie>s 
will not entitle it to bo considered as a flistinct formation, by any 
one practically nc iuainted witli tiie coal district of our island 
south of the Tv\ccd. 

^ When coal strata approach the metalliferous limestone, very 
fitrong veins of galena will be found occasionally to penetrate<:hc 
coal, or to send up branches or strings of ore ; the more power¬ 
ful veins gencfally rising the highest into,the upper strata. Si¬ 
milar instances migbl, be cited in Derbyshire, Staffordishire, 
Lancasiiire, and otiicr parts of England. As the whole of tliis 
district has been mined, and the succession and thickness of the 
strata ascertained, I shall proceed togive an account of Mr. Forster’s 
section, which includes, as before stated, a measurement of nearly 
fourteen hundred yards. But as the earth has nowhere been per¬ 
forated to that depth in any one situation, persons not I’amiliar 

* Tt is only to use this Innc more sp;inna;ly. Inattf'iition to 

this circmnstaiiro t;a\e rise to the opioioti of its [iiTjiidielal effects on land. 
1 ,was informed hy a farinei in Derbyshite, that t!iou|’h no vegetation will 
eprin^i; up for t'\o years, where a lieap of the burnt magnesian limestone 
lias been laid, after that time the place is always covered with an ubuu- 
dant and vigorous crop of white clover. 
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with *uch inquiries may find it difficult to conceive how this 
ineasurement was effected. I shall therefore add an explanatory 
sketch, which will, I trust, make the subject intelligible. By 
extending the line east and west beyond Mr. Forster’s line of 
section, it udll cross the whole island in that parallel of latitude, 
presenting a section of England which 1 believe will convey a to¬ 
lerably correct idea of the geological ai rangement of the rocks 
and strata from the German ocean to the Irish sea. The ge¬ 
neral dip of the strata on the eastern side of the island, as before 
stated, is to the south-east: and of course each stratum rises to 
the surface in the south-west, when not cut off l)y a fault. 

The line LL is supposed to represent the level of the sea from 
which the beds of iinignesiaii limestone rise on the east marked 
A. The coal formation comtnences at B, rising from under the 
magnesian stone. A perforation at 1 will measure the thickness 
of all the strata to the bed of coal marked a. By proceeding 
further west, the bed a rises near the surface at station 2, where 
another pit may be supposed to sink to stratum h. The depth 
of this added to the former will give tlic tliickncss of the whole 
stsatafrom B to stratum b 2. Proceeding in a similar manner at 
station 3, we obtain the thickness clfall the strata as far as C and C, 
on the west of the mountain at Here the strata making their 
appearance may be measured on the surfat e, due allowance being 
made for the angle of inclination, The section of Mr. F. be¬ 
gins west of the magnesian liinc‘stone. The first bed is the clay 
and soil on the surface, under which is a bed of hanl siliceous 
sandstone called provinc-ially pos/, and at the <lej)th of seventeen 
fathoms the first thin scam of coal, under which the various 
strata of slate clay or shale. Bituminous shale and variously 
coloured sandstones succeed cacli other ; the most reniarkal)le of 
which are designated by their proviticial names, and those of 
minor importance by the letters a or a, to denote tliat they are 
principally argillapepus or siliceous. An inspection of the 
plate will render any further explanation unnecessary, besides 
that of the provincial names which are gi\eri below. 

More than thirty beds or scams of coal succeed each other, which 
are sufficiently well nwked to be distinguished in different situ¬ 
ations where they occur; each bed of coal generally preserving its 
own strata above and below it in its whole extent. It may be 
observed that all the principal coal beds are comprised within 
200 fathoms, or 400 yards, from the beginning of the section. 
Though some few beds occur in the lower strata, they are of 
inferior quality and generally not workable. In a similar man¬ 
ner in the Yorkshire and Derbyshire coal fields, there are a few 
thin seams of coal in the great mass of vsandstone and shale which 
lie under the principal coal beds, between them and the metal- 

F 4 liferous 
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liferouK Kmestone. The moat valuable coal beds are called the 
High main coal and the Low main coal, which are six feet or 
upwards in thickness on the Tyne j but on the Wear, if they be 
the same strata, their thickness is considerably less. Each stra¬ 
tum of coal generally, but not invariably, preserves nearly the 
same degree of thickness throughout its whole extent: but there 
are instances here, as well as in Staffordshire and Yorkshire, of a 
bed of coal dividing into two parts, having different degrees 
of inclination ; or, perhaps, to speak more correctly, two beds of 
coal in descending meet and unite. The separating strata having 
disappeared in such instances, the bed will be much thicker than 
before the junction. 

The other strata also vary in thickness in different parts of their 
course, but the limestone strata are observed to be more uni¬ 
formly regular than the rest. I’he very hard strata which,are 
obliged to be sunk through by blasting, are called \^ hinstone by 
the miners; but these are not the proper whinstone, or basalt, 
similar to that of the dykes. There is however one bed of 
tnic whinstone of vast thickness called the great whinstone (sill) 
or bed, which is found to vary from 16 to fiO yards in thickness. 
This bed lies far below the ^incipal coal strata. It is considered 
by Mr. Forster as the same which appears on the banks of the 
river Tees, where it forms magnificent liasaltic columns, some of 
which are not less than 40 feet in height. It extends to the 
mountain called Cross Fell, on one side of which, I am informed, 
there is a deep nearly circular excavation called High Cup, sur¬ 
rounded by lofty basaltic columns. An intelligent gentleman 
well skilled in mineralogy, who has resided long in the county, 
and paid particular attention to the subject, informed me that 
he did not consider the great whin sill as a regular stratum, but 
as a wedge-shaped mass of basalt, probably formed by the ex¬ 
pansion of basalt from one of the great basalt dykes which intersect 
that district. 'Fhc provincial word post signifies a very firm 
siliceous sandstone, and is differently named according to 
its colour, as gray post, white post, &c. Hazle is also a name 
given to some kinds of siliceous sandstone. Coed shale and the 
clay slate of Werner are called plate. Gray beds are series of thin 
alternating strata of siliceous sandstone and shale. It would be 
tedious to enumerate the provincial names of all the beds; it will 
be sufficient to mark them by the letters S and n, to denote 
their predominating characters, as siliceous or argillaceous 
strata. In the rooms belonging to the Philosophicial and Li¬ 
terary Society at Newcastle, sections of some of the principal 
coal mines are kept, with series of mineral specimens of the dif¬ 
ferent strata, and their provincial names affixed. It is deserving 
notice, that in some of the coal mines there are brine springs 

containing 
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containing about 5 per cent, of common salt. At Long Benton 
in Northumberland, the jiroprietors have obtained by act of 
parliament the exclusive privilege of extracting soda from the 
brine, without the payment of the regular duties. Another spring 
rises in part of the river Wear*. 

At the depth of about 300 yards below the lowest principal 
beds of coal, the beds of metalliferous limestone commence, par¬ 
ticularly what are provincially called the Little and the Great 
limestones. There is a bed below these sometimes called the 
Great limestone, or the Melmerby Scar limestone, which is much 
thicker than the upper great limestone bed. The Little limestone 
is the first of the metalliferous limestones. Between this and the 
first great lirnestoiie are strata of sandstone and plate, with two 
seams of sulphurous coal. The first great limestone is about 
21 yards in thickness, and is the most productive of lead of anv 
limestone on the Wear or Tees. About four yards of the upper 
parts of this limestone in Northumberland are called the Tumbler 
beds; they contain entrochi and other organic remains. There 
are in all not less than nineteen beds of limestone, of which the 
most remarkable are called the Four fathom limestone ; the Five 
yards limestone; the Three yanil limestone; Scar limestone 
(five fathoms); Tyne bottom limestone, so called because the 
river Tyne runs in this limestone nearly all the way from Tyne 
head to Garrygall gate, a distance of about four miles. It is 
stated by Mr. Forster to be the lowest limestone of Alston Moor, 
and the uppermost stratum at Dufton Fell in Westmoreland: its 


* Tile clifForence in the thickness of the up|»er coitl beds on the tiveiv 
Tyne and Wear nmy perhaps make U doubtful whether tliey are the saine 
(according to Mi. 1‘orsti r); “ the fiist feinall ‘ii'ains and the hie,h main 
coal Of) the river Tyne are scarcely nolici’d an ilie iiver Wear. The nest 
below called the metal coal on ryiie, makes pail of lijc live quarters roai 
on Wear; then the next called the vaid coal on iyne lonns the hi;»lLmani 
coal Oil Wear SIX feettlnck; then tliere is a small '.cam six inches thick, 
from winch we come to the Bentham scam on ’I'yne three feet three inches 
thick, which forms the Maudlin scam on the Wear four feet thick. The 
next below is a coal called the six quarter coal on 'I'yiie tiiree feet six 
inches thick, part of the low main coal on Wear. Underneath is a small 
seam nine iiiclies fhick, from wdu nce we come to tlic low main coal on 
Tyne six feet'six inches thick, winch forms the liuttoa spam on Weai 
four feet three inciies thick. I' l imi thence we liiul live seams, as will appear 
by the section, when wc. come to the Hervey scam three feet tliick on Tyne, 
and to Wickham stone coal on Tyne six feet thick. From thence to the 
Broekwell scam, w Inch is little known on Tyne, is totally unknown on Wear, 
and is the lowest seam discovered oitlicr on the river Wear or Tyne.” In 
a section so extensive as this taken by Mr Fo-ster, over a country broken 
and disturbed by numerous faults, it is possible that there may be some 
uncertainty with respect to the ideniily of tlie strata in particular situa¬ 
tions; but the section may be regarded as a valuable .'ijiproximatioii to 
truth. 


average 
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itverage thickness is about nine yards. Below this limestone tlie 
great mass of whinstone in some parts makes its appearance : 
the thickness is from sixteen to sixty yards. 

The lowest great limestone called the Melmerby scar lime- 
stonf is by far the most considerable, being 42 yards in thick¬ 
ness, It is so called from its occurrence at Melmerby scar (or 
cliff ) in Cumberland. This bed nearly equals in thickness the 
vast beds of limestone in Derbysbire, and Craven on the north- 
west of Yorkshire. Some few beds of limestone, but of minor 
importance, lie below the Melmerby scar limestone. The total 
tliickness of the strata between the latter and the red sandstone 
is about one hundred and twenty yards. The red sandstone 
called by the German?! the old red sandstone, or the first floetz 
sandstone of Werner, 1 believe, has no where been directly sunk 
through, nor is its exact thickness known. 

Mf. Forster’s section comprises, as before stated, both the coal 
and the metalliferous limestone districts, closing with the red 
sandstone. I have extended the horizontal sketch beyond the 
schistose and pnrph 3 'ritie mountains westward, where we again 
meet with thick bods of stratified sandstone and coal dipping 
into the Irish .sea. 

It is foreign to the pur{)ose of the present letter to enlarge the 
account of this side of the island. I shall only observe that 
the rocks which compose the mountains near the lakes are well 
knovvnto geologists to belong to that class which present few re¬ 
gular features of stratification (and I might add, with few excep¬ 
tions,) nor any regular order of .succesMou. The beds and tabular 
masses whore these mountains are’Sichistose are very elevated, or 

V * 

nearly vertical, Mr. Forster, whose observations appear to have 
been principally confined to stratified parallel rocks intersecti'd 
occasionally by perjjendicular veins and dykes, describes the 
wIiqIc mass of the Cumberland rntmutains cutting through thc 
stratified rocks, as an enormous dyke or vein of what he calls 
blue rock. “ The most remarkable dyke (he says) that we find 
in the north of England, is the great blue rock at Keswick, which 
in some ]»Uiccs is tea or twelve miles wide, and may be traced 
into Wales to tlic southward and into Scotland northward,” Ex¬ 
travagant as this description may at first appear, it coincides in 
substance with the system of those geologists who suppose that 
primary and transition mountains have been melted or softened by 
subterranean fire, and thrust through the superficial covering of 
the globe. I should not have thought it neccs.sary to quote a 
description involved in the language of hypothesis.; but I con¬ 
sider the opinions of practical men on any department of nature 
with which they are familiar, as deserving sorhe attention, whether 
such opinions coincide with or oppose the fashionable theories 
of cabinet philosophers. The 
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The metallic veins which intersect the lower beds of tliis 
section arc always most productive, as they pass through 
the limestone, and of the numerous beds of limestone that 
called the Great limestone is by far the richest in ore. Tlie 
general direction of the principal veins is from east to west j but 
there are other veins which run from north to south, and inter¬ 
sect the above nearly at right angles. These are called cross 
courses. The first are called right running veins. The cross 
courses sometimes produce ore at their junction with the north 
and south veins, and at a little distance on each side of llie latter. 
A curious fact is stated by Mr. Forster, that most of the east and 
west veins on Wear dale thrpw the strata on the north side or 
cheek of the vein up, and the vein declines to the south; but 
most of the veins at Alstim Moor and Allen Dale throw the 
strata on the south side or cheek up, and the vein declines to the 
north. The beds of rock in this mining field being composed 
of different strata, calcareous, siliceous, and argillaceous; it is 
found that the nature of the rock affects t!)e contents of the vein. 
In the calcareous the ore is nw^st abundant j in the siliceous or 
sandstone beds tlic veins are seldom very productive of ore, and 
i:i the argillaceous strata, or platt|| ore is scareeiv ever foimd in 
the vein. It is also to be noticed, that the vein yi passing the dif¬ 
ferent beds becomes mucli narrower in the haid siliceous strata, 
and is sometimes nearly closed as it passes through them, but it 
again becomes wider in the limestone and plate. The inclina¬ 
tion (or what is called the hade) of the vein is the greatest in 
passing through the soft strata, hut in the hard strata above or 
below it takes its former ineliiiation again, so as frequently to Iiave 
a kind of zigzag course as it deseciuls. It is also particularly 
deserving attention, that when the beds on one side of a vein a;e 
thrown up, and rocks of adiffereul kind fac e cacli i -tin r, s<? that one 
side of tite vein will have a wall of limestone and the other of saisd- 
stone or |>late, the vein is seldom, if ever, so lieh in ore as vvlicn 
both walls are of the same kind of rock; on which account it is 
found that the most productive veins are those where tlie rock on 
cither side has but a small throw up, and of course the walls or 
cheeks of the veins (as they are called) are formed of the sairw* 
stratum on both sides. , 

The almost invariable change in the quality or ■ i the contents 
of metallic veins, as they pass through different rocks, is, I con¬ 
ceive, a demonstrative proof of the fallacy of Werner’s theory, 
w'hich represents veins as open fissures filled with metallic solu¬ 
tions from above, either by an aperture at the top or through 
openings in the sides. Were veins filled in this manner, the qua¬ 
lity of the i^ck could have little influence on the ore. Werner 
quotes an Instance at Kingsbergh in Norway, as if it were unique, 

of 



92 Observations on the Geology 

of the contents of the vein being richer as it passes some of the 
beds tlian in others. It would not have suited his theory to have 
admitted more; hut the fact is, that so far from this being a rare 
occurrence, it is almost a general law, at least in England, where, 
I believe, mining operations have been carried on to a far greater 
extent and with more capital and skill than in any part of Ger¬ 
many. The principal substances which fill the veins in this 
mining district, besides galena or the sulphuret of lead, and 
blende or the sulphuret of zinc, are ({uartz, fluor spar, calcareous 
spar, iron jjyrites, and pearl spar, a soft unctuous iron ochre 
w'liieh stains the fingers, and sulphate of barytes. Carbonate of 
bai’ytes and carbonate of lead more rarely occur; copper pyrites 
is found in some of the veins, but not in sufficient quantity to oe 
w'orked for that metal. Emerald green crystals of fluor spai 
occur in some of these mines, more beautiful perhaps than anv 
that have elsewhere been met with. The carbonate of barytes is 
principally found in large detached balls, which have a radiated 
diverging structure. I have seen some of them not less than 
ten inches in diameter. 

Mr. Forster relates a striking change in the barytic spar as it 
passes through different strata at Welbopg in Northumberland. 
The vein in the sandstone strata contains sulphate of barytes 
(caulk); but when it enters the great limestone, the carbonate of 
barytes becomes the matrix. 

The cubic crystals of fluor are sometimes very large, and often 
beautifully coated with minute brilliant rock crystals and with 
pearl spar. The phaenomenon of quartz formed on cubes of 
fluor which have subsequently disappeared, is frequent in these 
mines, and has been long well knowm to English mineralogists. 
A similar phaenomenon is observed in the mines of Derbyshire, 
where calamine is found formed on the metastatic crystals of car¬ 
bonate of lime, commonly called the dog tooth spar; the crystals 
have been removed by some unknown process of nature. A si¬ 
milar effect also sometimes takes place with cubic galena, and 
the miners consider these operations as constantly going on; to 
use their expression, the “ calamine is eo.ting up the lead.” 

The mineral repositories in this district are the Rake vein; 
the Flat vein, which is a lateral expansion from the Rake vein; 
the Pipe vein, which is a flat vein compressed on its sides so as 
to form a tubular cavity ; and the Accumulated vein, in which a 
number of veins converge, and unite, forming a kind of cone, 
filled with ore and veinstone. A more particular description of 
these will be given elsewhere. 

The whole district is intersected by numerous faults, or 
dykes, w'hieh cut through and disturb the strata. Dyke in 
the provincial language of North Britain signifies a wa/i!,* and 

these 
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thes^ perpendicular fissures or rents being generally filled with 
mineral matter harder tfian the rocks, it remains when the sur¬ 
face is in part worn away, rising up like a wall. Some of the 
dykes are of great extent, filled with whin-stone or basalt: but 
there is one which extends from the sea, running in a south-west 
direction, and has thrown down the strata on one side 180 yards; 
this is more properly a fracture of the strata than a dyke, the 
fissure being narrow and filled with clay. This fault passes near 
the town of Newcastle. It may deserve notice, that little if any 
appearance of the dislocation of the strata presents itself on the 
surface. Mr. Farey was, I believe, the first who particularly 
called the attention of geologists to the fact of the frequent dis¬ 
appearance of a whole series of strata on one side of a fault; in 
this instance it is truly remarkable. 

There is a very powerful whin-dyke extending across the 
county of Northumberland from the sea in a direction westward: 
it rises to the surface, passing about four miles north of New¬ 
castle, where it is extensively quarried, as well as in many other 
parts of its course. It is to be regretted that the information 
Dr. Thomson received respecting i| was so erroneous, as it ap¬ 
pears to have prevented him from Examining it at Coaly Hill, 
where he might have seen its effects on the coal strata as it 
passes through them. Coaly Hill is not niorc^ than about four 
miles from the town of Nevvcfistle: it is not a hill of basalt, but is 
composed of the regular strata which accompany coal. The 
whin-dyke is worked along a line of several hundred yards 
in length for materials to lay on the roads. The width of this 
dyke I do not accurately recollect; but there is a cart road 
along it where it has been W'orked, and a considerable space 
left between the road and the natural walls on each side. I 
am informed it becomes wider in the western part of its course. 
As it intersects the strata perpendicularly, and is worked to the 
depth of forty or fifty feet; the excavation forms a deep trench, 
on the sides of which the strata of sandstone and coal may be seen. 
I examined the coal which had been in contact with the basalt, 
it was charred, or reduced to a black powder. Wishing to obtain 
some information, from the man who was w’orking in the dyke, 
respecting the general effect produced by the cont&ct of the 
basalt with the coal, I re(picsted my friend the Rev. W. Tur¬ 
ner, of Newcastle, who was with me, lo inake the inquiry in the 
common language of the miners, and in such a manner as 
might not lead him to anticipate what were my own opinions. 
To the questiori: What has the wluii-dyke done to the coal? 
The answer immediately was, ‘ She (meaning the dyke) has 
burnt the coal wherever slie has toiichetl it.’ This man had 
worked at the quarries in the same dyke man) years, and had 

frequent 
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frequent opportunities of seeing the whin-stone in contact with 
Coal. Similar effects, I am informed, may be noticed in many 
if not in all tlie coal mines of this district,, where the whin-stpno 
immediately cuts through the coal. The whin-stone is inter¬ 
sected by fissures, and divided into blocks and balls; in some 
parts it graduates from basalt into an iron clay, which in one 
situation I saw formed into groups of minute regular pentagonal 
prisms: some of these 1 brought away with me. The whin- 
stone of this dyke contains numerous small cavities filled with 
olivine; but in no specimens that I have seen from the dyke at 
Coaly Hill are there any ^vities filled with chalcedony. I am 
therefore inclined to believe that the basalt laid on the road 
which Dr. Thomson saw, was hbt from this place, as a great 
variety of basalts and other stones are constantly brought from a 
distance as ballast to Newcastle, and employed for the roads. 
In some of these I have seen both chalcedony and zeolites. 

I’liCre is a dyke filled with loose sandstone or rubble, which 
crosses a considerable part of tlie coal field without any disturb¬ 
ance of the strata. This, I beheve, has been a mere fissure filled 
from above by materials washed into it. A similar dyke or 
fissure occurs in the Bradlird coal field near Manchester, of 
which I have given an account in the second volume of the 
Transactions of the Geological Society. 

Though I have spoken of the east and west basalt dykes as ex¬ 
tending from the sea westward, 1 believe it would be more cor¬ 
rect to describe them as streams of basalt diverging from a cen¬ 
tral focus in the mountains of (Jumberlaiul and Westmoreland 
beyond the raonntain called Ooss Fell. The summits of some of 
tlie mountains near Ulswater, jiarticulurly Swarthfell, are covered 
with basalt of a similar kind. On the western side of Northum¬ 
berland the basalt rises in vast masses to the surface, and assumes 
the columnar form. In a direction towards the same'focus may 
be traced the most considerable basalt dyke at present known in 
England, extending through the county of Durham and tlie 
north tiding of Yorkshire to the sea between Whitby and Scar¬ 
borough, of which a further account will be given in the second 
edition of my Introduction to Geology, now in the press. It is 
the same dyke which passes through the coal mines at Cockfield, 
and has produced the remarkable ctfect of charring 4he coal, and 
coatuig the under surface of the stratum above tfie coal with 
crystals of sulphur described in Mr. Bailey’s Survey of Durham, 
The apparent agoiicy of fire upon the coal extends to fil’ty yards 
on each side of the dyke. The Burtreeford dyke runs nearly 
north and south. These dykes,«ajid the rema,rkable peculiarities 
of the metallic veins on the western 6>ide of Northumberland and 
Durham, offer a tich field to the labours of future geologists. 
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but a transient or occasional visit vv^ill not suffice*. A resi¬ 
dence in the district, and the free communication of numerous 
intelligent observers, are necessai’y to a complete investigation; 
on which account, the establishment of a Geological Society in 
that part of England would be particularly desirable. It is to be 
regretted that many gentlemen fully competent to observe, and 
to describe their observations, have been deterred from doing it 
by the appearance of the Werncrian Geognosy. The introduction 
of a new language, and of unfounded or undiseoverahle distinc¬ 
tive characters, together with ilie loftiness of tone and manner in 
which these novelties were ushered to.iBhe woild, tenified men of 
plain understanding.^ from coatiiiuing or from pnblisliing their 
own observations. Kudeavourilig, but in vain, to find in nature 
that regular conformity to the .system of Werner, or, to use the 
words of an acute geologist*', distressing tficmselves “ because they 
could not see what was invisible,” they abandoned their labours 
in despair. 

It remains to describe move fully the sketch, fig. I, which I 
have drawn jiartly to explain the manner in which Mr. Forster’s 
section was taken, by measuring the sinkings in different mines 5 
and also to show the general arranglibcnt of the rocks and strata 
beyond Mr. Forster'.? section. In a sketch of this kind extend¬ 
ing more than one hundred miles, it was neces-sary to give the 
elevation of the mountains on an enlarged scale. Had the same 
horizontal and perpendicular proportions been rctaincfl, the 
highest point could not be more than the l- 2 ()th of an inch 
above the line LL, supposed cj rqire.seiit the level of the .sea. 
Notwithstanding the disjuirity on the scales of proportion, I tru.st 
the present sketch will convey a tolerably correct idea ofi the 
physical structure of this part f>f England, which is all 1 ptopose. 

I may be allowed to add, that 1 hope it will be received with 
some indulgence, being the first attempt that I am acquainted 
with to give a geological sketch of the succession of rocks across 
the island from tlie Irish channel to the German ocean. 

The magnesian limestone A, which covers the east side of Dur¬ 
ham, does not extend far into Northumberland, but can he traced 
in different situations along the coast; it has probably been 
washed away, as there are existing records of the great etmroach- 
ments of the «ca. By proceeding from B westward, the different 
strata rise to^the surface till we come to the limestone district 
CC* Th^^straita still continue to rise in the same direction, but 
arc occasionally broken by dykes, one of which (the Burtreeford 
dyke X) has thrown dciwn the strata qti the west 160 yard.?. 
The red sandstone 1$' makes 4^ ajipearance on descending ^le 

* Dr. M-ft’k'ull'Jcli, 
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deep western declivities of the mountain limestone. We cross 
it in proceeding to Penrith, a few miles beyond which we meet 
with the mountains of slate, porphyry, ^ay wacke, fiornstone, 
^c. marked E, that surround Ullswater and Keswick. The 
highest of these mountains, Sea-fell, is 3166 feet above the level 
of the sea. The summit is horiiMone schi-iuv. Further west 
we meet with siliceous sandstone marked F ; and lastly, the Cum- 
i)erlaud coal strata bordering the Irish channel G. 

The limits of the present letter will not allow me to enter in¬ 
to the subject of the explosions in coal mines: hut I think it 
proper to add, that I perfectly agree with what Dr. Thomson 
has said respecting the management of these mines, and the too 
great apathy shown by many cC tbe proprietors to the v/aste of 
human life which annually takes place. I was informed that in 
two years, six hundred j^rsons were destroyed in the different 
coal mines of Tyne and Wear. By one explosion ninety-two 
persons were killed in the mines of Mr. Brandling in 1812; ana 
the very week before the first meeting of the Society for preventing 
Accidents in Mines, twenty-three men and hoys lost their lives 
in a pit belonging to Sir Bt^h Milbank. At the request of the 
latter, and of the Rev. Dr. 0tey of Sunderland, I attended that 
meeting. But I saw with regret, that the good intentions and 
exertions of the gentlemen most active in its establishment were 
viewed with jealousy by some of the I'oal agents and proprietors, 
as interfering with the rights of private property and tending 
to alarm the workmen. By the request of one proprietor the 
number of lives destroyed was erased from the resolutions, for 
fear of giving offence. I took the liberty of observing that if 
ail bad i>een done which circumstances permitted, to prevent 
these fatal accidents, no one could be offended by a.plain state¬ 
ment of fact^ : and in order to meet the difficulty fairly, and in¬ 
terest the public in promoting the object of the SoeWt)', it was 
necessary that the nature and extent of the evil should be fully 
made known,” To render the mines secure would be attended 
with additional expense and labour ; but the evil is of sufeh mag¬ 
nitude, that, if i#remedy be not applied, k will claim the serious 
attention of the Legislature. 

.A ^ - 

I am, sir, ' 

Yours, 

♦ * 

I'nvistacK'-Hreet, Bed ford-square, 

, 55r,.t815. 
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XVIII. Ol'iervatiom 07) M?*. Donovan ’s 'Reflcciioits m the In¬ 
adequacy q^' the principal Hypotheses to account for the Phae- 
vomtna of Bleciricitp. By G. A. Deluc, Esq. F.R.S.^c, 

To Mr. Tilloch. 


Sir, —1. This paper of Mr. Donovan will, I hope, be very 
useful in settling the dootrine of electricity, against which he 
finds the objections detailed in his paper, iiprai its true foun¬ 
dation. 

2. The doctrine of positive and negative ch'ctriclties, first 
published by Franklin, is true ,in itself; but by tlie manner in 
wiiich he hari expressed it it was involved in many difficulties 
u'iiich he bad not foreseen. I shall have occasion "hereafter to 
relate the op])ortiinity which I had, long after, to demonstrate 
to him jicrsoiially, by an experiment, what kind of influence the 
air lias in the propagation of the electric fluid. 

'i. Franklin’s theory was first attacked by Ur. Peart, wlio 
pointed out some phienoinena of electric 7/2o//o;/.s absolutely in¬ 
consistent rvith liiri! statement of own system. I bjiall not 
enter into that discussion, but jioint out directly the source of 
an insurmountable difficulty in that theory, as it was first ex- 
jjressed by its author, which circumstance (as I shall successively 
jirove) has been the only cause of its rejection by Mr. Donovan. 
I’hc error was this : Dr. Franklin considered as the standard of 


plus and or middie point lid ween them, a certain nalmai 

quantity of electric matter belonging to all the bodies of the 
earth: he called negative the boilies from which some part of 
that qitantily was abstracUdy and positive those to which a new 
quantity was added. 


4. This error of Franklin has created all the just objections 

of Mr, Donovan ; but from this circumstance I may judge that 
the latter lias not had the o))portunity of knowing two works 
which I have published, one in England in 17B7, in two volumes, 
under the title of Ideas sur la Meteorologies the other was 
published at Paris in 1S04, also in two volumes, under the title 
of TraUS eiementaire sur Le F If ride elect^-golvmFique. In 
both these works I have applied Volta’s system to tlie inotkms 
of a pair of hallsy which motions are the most immediate test 
of electrical ^eories, ^ 

5. The esseolfal andkcharacteristicdifferonqe of Volta’s theory, 

compared to tlmt of Fd|^rm, consists iho^stdndard between 
plus and mirms.^ ha§^ demonidirat^aA t^fat there is no other 

standardy Of pohftj^tweeu tjvo opposite electric 

siatesy thafi eIectriC'«^tc,bl tlie ait, vvhich posuc'-ses 
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electric matter as well as the bodies which it embraces. But I 
tniist first relate the ojiportniuty which I have had to learn that 
system from its author himself. Being at Paris in the yeair 1 
1 made that very interesting acquaintance, and M. Volta was so 
good as to explain to me completely his system. The same 
year he came to London, and dii ected me in the construction of 
a more extensive set of electrical instruments, with which 1 made 
all the experiments related in the al>ove mentioned works. 

6 . The principle of Volta with respect to eluctric motims, be¬ 
ing that they have for their true siamiard the actuat electric 
stale of the ambient air. it came into mv mind to submit that 

' ' ' ■ K 

principle, as the foundation of the whole theory, to an expcri- 
menlum crucis. ' 

7. This experiment is related^ from p. 55 to 57 of the first 
volume of <{|the Traile Slemcnlaire sur le Fluide electrico- 
prulvanique ; Ivhere I first mention, as an indispensable condi¬ 
tion for the success of that experiment, that the air be very 
dry; and I had the means, by my hygrometer, to determine the 
necessary degree of dryness, which is about 43^^ of my scale. As 
these experiments require some time, a greater (juantity of 
aqueous vapour mixed with a/r, dissipates too fast the elec¬ 
tric Jiuhd accumulated upon Bodies, and transmits loo fast some 
electric fluid to those which have been rendered negative. 

8 . I made this series of experiments in two contiguous rooms,, 
separated by a short passage and a door. In one of the rooms 
I jjlaced a very strong electric machine, by which tiic air could 
be modified without affecting that of the other room. I had a 
pair of pith balls with long conducting threads, suspended to a 
brass cap at the extremity of a varnished glass rod, and thus 
thoroughly insulated, as well as the ferrule to whidi the hath 
were suspended. Before the electric machine was put in motion 
in its room, the halls had no divergence in either of tliein. 

9. In one of the experiments, I fixed a point at the extremity 
of the prh/ie conductor of the machine, the rubber being placed 
in comi^nunicatiou with the ground : a luminous brush appeared 
itt the point, in<|jcating that the electric fluid escaped from it 
and was communicated to the air of the room. Now, when I 
brought the pair oflballs from the next rdora, where they did 
not di»er^g%. they strongly diverged in the room of iht machme; 
and by the'^test of a rubbed stick of sealing-wax they were found 
to diverge negatively, because the air had acquired some electric 
fluid by the act|on of the positive point, and thus ^as made po¬ 
sitive; but when'the balls were broughfjibiick to^ie other room, 
they ceased to diverge. 

10. I made thet inWfse-^xpenment>, b|®, feting a pom< to the 

rubber of the placed in coin- 

^ ^ niunication 
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municatlon with the ground. The machine being worked in 
this state, a luminous point was seen at the extremity of the 
point fixed to the rubber, indicating that aome electricfnid 
passed horn the air of the room to the ^ublery and thus that air 
was made negative. Now tlie pair of halls, w'hich did not 
again diverge in the next room, being brought into tijoj; wherein 
tile machine was, they strongly diverged, and by the test they 
diverged positively, being broiiglit into an atmosphere rendered 
negative by the point fixed to the ruhher. 

11. These experiments cannot leave any doubt, on Volta’s 
tbeoiy, that in the divergence of a pair of halls, the standard of 
pirn and minus is not, as Franklin had determined it, a natural 
electric state of bodies; but ^lat it is the actual and variable 
electric state of the ambient air. Had Mr. Donovan been ac- 
(juainted with that theory of Volta, still retaining the fundamental 
theory of positive and negative, first announced by Franklin, hut 
changing the standard from a fixed to a changeable state well 
defined, he would certainly have retained the fundamental doc¬ 
trine of positive and negative with that correction. 

12. As to the theory of iEpinus, that electric atmospheres do 
not exist, which Mr. Donovan seeim to prefer to that of Franklin 
corrected by Volta,—I have shown in one of my works, that 
iEpiuus, instead of simplifying the theory, has fallen into a greater 
complication of hypotheses, even contrary to some general laws 
ol nature. But 1 shall not enter into that discussion, as Volta’s 
system renders it unnecessary. 

13. It is by this influence of the air, rweiving its share of the 
electric fluid possessed by the bodies which it surrounds, that 
Volta explained the motions of electrified balls, and the following 
is his explanation. “ When two halls suspended near each otliejr 
are in a positive state comparatively to the a/Vof the place, they 
loth communicate some electric Jlnid to the air between them ; 
while each of them com {nuni cates alone the electric fluid to the 
outward air. Each of the balls therefore moves towards that 
outwaxd air on each side, not by repcdling each other, but by 
moving towards the air possessing less electric‘fluid. 

14. During the course of my experimeuti to demonstrate, in 
various manners, the certainty of Volta’s system on the cause of 
motion of electrified balls, it came into my mind that aia gualogous 
phaenomenon might be produced, in which the cause of the mo¬ 
tion might be visible ; and it having succeeded, 1 have described 
this exj|>eriinen| from n, IIC to 119 of thesame volume, of 
which U will be nufficieht t^ give here an extract. 

15. An accideQtak observation led me to that experiment, 
which those whp shave thea^elves and employ soap powder will 
easily repeat. If basin aiWl happens to covered with 

■i- ‘G2 dust, 



100 Olservafions on Mr, Donovan's -Reflections, ^c. 

dtfst, tills swims over the water; but it is very easily sw’ept, by 
scraping a small flake of soap, taking it on the point of a knife, 
and endeavouring to let it fall on the middle of the surface oi 
tlie water with its convexity undennost. As soon as that flake 
of soap swims on the water, the dust recedes from it, and ascends 
to the edge of the water on the side of the basin, where it forms 
a thin fringe. 

16't Having tideen notice of that motion of the surface of 
water made visible by the dvst^ I attempted to imitate the mo¬ 
tion oi two electi 'fled I’ciUs by tvvo disks of soap half an inch in 
diameter, and about 1-lOth of an inch thick, in the centre of 
which I fixed with gum a very thin thread four inches long, 
and I suspended these disks to a slip of wood at such a distance 
that they slightly touched each other. When that little appa¬ 
ratus was prepared, and the two disks made to rest at the same 
time on the surface of the water, they began to recede from each 
other, and the motion of the dust on the surface of llic water 
visil)ly demonstrated that tlie disks cf soap moved both towards 
the water which had not yet dissolved soap. 

17. Lastly, I have demons|j’ated by a direct experiment, which 
I shall relate hereafter, that a perfect vacuum docs not transmit 
the electric fluid; which fact will be a peremptory proof of the es¬ 
sential interference of air in the motion of a pair oi etvctrificd lulls. 

18. Another essential part of Volta’s system, with which Mr. 
Donovan is not acquainted, and which when fully understood 
reniwes all the difficulties he has found, is that which Volta has 
called electric influences. It consists in this cflcct; when a body 
positive is brought near one of the extremities of an insuluted 
Conductor, it gives more tension to the electric fluid at that end 
of the conductor, and makes it recede to the further end. This 
principle removes all the difficulties that Mr. Donovan has found, 
and in j)articular that which seems to arise from his experiment 
related in p. 3.‘kS, of a pith-ball suspended to a glass rod, and 
an excited glass tube brought under it. The excited tube occasions 
a slow retreat of electric rnaiicr along the thread. While that 
matter remains together in the ball, the thread, and at the point 
of suspeiision, the ball is repelled by the excited tube; but at last 
the suspended ball loses some electric matter, and being then 
negative^ it is attracted by the excited tube, 

19. The author attacks with reason the cause assigned by 
Franklin to the luminous brush whicli appears at the extremity 
of a pointed body fixed to the prime conductor of an electric 
machine in motion. But Volta has, also explained this phseno- 
menon in a satisfactory maimer, as 1 have explained in pp. 60 and 
01. Suppose a conductor positively electrified, and to which is 
:pieseated another conductor in eommunicatio!i with the ground, 
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?mt tlie surface of which is of a certain extent; the particles of 
air in motion, returning from the electrified conductor, and 
tluis possessing more electric fluid, might transmit some to tlie 
other body; but their iirfluence on it producing g diminution of 
tension in the fluid proceeding from the conductor^ at the same 
time that they increase the tendon in the fluid of the body, 
there is thus a very small disposition of the electric fluid to 
a!)a:j(lon the pai tides of air, But if it be a pointy the electric 
fluid belonging to it is in too small a q\iantity to increase the 
tension of that belonging to the body: thu^^, every particle of air 
^\•hieh comes in contact with that body discharges its electric 
fluid, returns instantly, and, aS it takes the slmrter u’ay, thus is 
produced a airrent of air. The same alternate motions take place 
ii! t!i(‘particles of air, whetlior the jioint is iiegulh'e ox positive, 

20. The difiiculty coneerning the impelmeahlhtij of glms 
to the electric Jluidy which the author (►pptiscs to the ])hceno- 
inena of the Leyden vial, as accounted for by Franklin, has also 
been removed by Volla, by suppoiiing the electric fluid composed 
of two ingredients, to one of which only glass is impermeaHey 
but the other passes readily through It. If the jar is ccated on 
both .sides with tin-foil up to a certain height, it will not receive 
a dHoge, unless the outside coating is in communication with 
the ground. 

21. On the explanation of this common phamomenon rests 

the u bole theoryofpasv/iee and negadik electricities,which Volta, 
having placed on its true foundation, has thereby clearly explained 
the phenomena of ih^Leyden vial ; ami it is his theory which has 
led me to my system.s on the nature of the electric fluid. This 
fluid, considered in its common pha'iiomcna, is composed of two 
ingredients; one, which does not possess expansibility by itself; the 
other, which, united with it, gives expatisihilily to the compouml. 
Of this miioii 1 have given an example in tlic otjuenus vapour^ 
which is composed of particles of leafrr, asuh-ilanee not pi'.vse^s- 
ing expansibility, and of particles which gives exjuiisibility 

tOrtlie compound.—d'hat analogy, wit!i all its pariicrdars, I li:ive 
explained in p. 77, spction 1. with tliis title: “Analogie.s and 
Ditferenees of the Electric Fluid, and the Aqueous Vapour.” In 
consequeneo of this analogy, I haM"! given the name of electric 
vialftr to that ingredient of the electric fluid to which glass is 
tiot permeable, and deferent fluid to that ingieditmt which trans^ 
ports the dectrk mattery and which alone passes through the 
gla.ss. 

22. III this system Mr. Donovan may find the solution of his 
dijliculties concerning the charge tind discharge of the” Leyden 
vial, Franklin’s system is true so far as he supposes that the 

G d viai 
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vial possesses (nearly) the same quantity of electric fuid, both 
when it is in its natural state, and when it is charged; but the 
electric Jiutd is not distributed in the same manner in both cases. 
When an electric machine tends to produce an accumulation of 
electric Jluid on one of the surfaces of the vial, it cannot accu¬ 
mulate except the outside of the vial can part with an equal 
quantity, its coating being in connniinication with the ground. 
But it is not the identical electric fluid which pervades the glass, 
the electric matter thrown in remains fixed on the inner surface; 
the deferent fluid rflone pervades the glass, and, uniting with the 
electric matter on the outward surface, forms there an equal 
quantity of electric fluids which is transmitted to the ground if 
it finds a conductor. This is a complete aualogy with one of 
the phasnomena of the aqueous vapour mentioned in the above 
quoted section. The marirnum of charge is attained, when the 
quantity of electric mutter accunudated on the internal surface 
is in e(piilibriian w'ith that transmitted by the electric machine. 

23. So far this system might appear only an hypothesis to 
Mr. Donovan, as he does not know the woik to which I refer, 
where I have given a peremptory demonstration of it, derived 
from the electric motions, proving l)y a direct experiment, that 
these motions refer only to the electric matter, without inter- 
fpreuce of the dejerent fluid, except to transport the electric 
matter. 

24. In tome ii. p. 8, I have related an experiment which 
very much struck Mr. Cavallo, in jjicsence of whom I made it at 
Windsor. The apparatus for that exjiennient is described, with 
a plate, in my work ; it consists of a conductor supported in an 
horizontal position on an insulating pillar. At one end of tips 
conductor are suspended, by brass wire, two cork-balls half an 
inch diameter going ilolt’n so ns to hang opposite to the centre of 
two insulated brass disks two inches dianteter, brought to about 
3} inche.s of each other, and the balls hung at equal di.stanee 
from them. 1 give a spark to each of the disks with a Lejden 
vial; the dejerent fluid of the disks, thus rendered positive, and 
giving more expansive power to the fluid o<f the balls, a part of 
it is earned towards the other extremity of the insulated con¬ 
ductor; and the balls losing thus a part of their electric matter, 
they diverge as being in a negative state, and are carried on both 
sides towards the positive disks, which they would stfike, were 
they not prevented by a kind of bridle, placed at the end of the 
conductor, showing by small motions as it were an avidity to 
move towards them. 

2.). In that .state of the apparatus in which the 
the disks,'beir^^ positive, gives mori^e.xpaiisive powet to the ffee- 

liic 
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irkfuid of the balls, they are certainly negative comparatively 
to the ground and the ambient air; but the deferent fluid of the 
positive disks giving more expansive power to their electric 
matter, a conductor communicating with the groimd may be 
brought into immediate contact with them without effect: their 
negative divergence still continues. The same phaeiiomenon is 
produced by inversely electrifying the horizontal insulated con¬ 
ductor and the disks : when the balls, then positive, are made to 
communicate with the ground by a brass conductor, they con¬ 
tinue to diverge, being under tlje influence of the negative at¬ 
mosphere of the disks. 

2(1. 'Fhese phaeaoinena much interested M. Cavallo, who U'as 
a very liberal-minded man. He persisted in his opinions as 
long as hefoniid reasons to defend them, but was ready to aban¬ 
don them whenever his arguiuonts appeared to l;e contradicted 
by facts, to which he was very attentive. Having made some 
stay at Windsor, he came often to me and proposed some altera¬ 
tions ill my ajiparatus, which h%thou.< 4 ht could change the phic- 
nomeiia. I foretold hhn what would happen by the changes, 
some of which wou!<l change the eiirect on account of causes 
vvliich I pointed out, and others would produce the same cftect. 
yVt last he saw and acknowledged tliat those plia^'iiomcua could 
absolutely not he e^fpiained hut h\’*a(hnilting the (opposition of 
the electric fl,aid of two ingredients, one of wliieh only, which I 
had called electric matter, proJuee<l dectric motions, and the 
other, which gave expansibility to t!;at matter in proportion to 
its relative quantity, which I named electric deferent. Thus 
Volta’s theory, applied to all the electric phamomena which were 
i|l^posed to Franklin’s theory, in liis own espreshions, have cleared 
the system of positive and negative electricities from the objec¬ 
tions of Mr. Donovan, arising from thgiajToncous principle whitdi 
he admitted in it, of a natural quantity (f electric mutter be¬ 
longing to all terrestrial bodies. 

27 . I come to another lery important object in the science 
of t-lectricity, that of the effect of frkiion, which in vol. xxxiii. 
of Mr. Nicholsou’ji Philosophical Journal I have e.'jplained in a 
manner different from that of Mr. Donovan in p. 337. His 
hyjiothesis is this : “ That during attrition between bodies, one 
of which must be an electric, the pores of the latter being open 
will receive the plus quantity, and vrill give it out again when 
the pores close.”—In this respect I have proved, that there is no 
other distinction between bodies than that of conductors and non¬ 
conductors ; the latter of which only can be excijied by friction, 
J>ecaa8e the electric 6uid, thus set in motion on the surface, 
fnoves slowly to escape by. a conductor offered at a di*. 

G 4 stance. 
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stance. While, if both bodies which exercise friclion oii each 
other are good conductors, the equilibrium is iccessantly restored; 
but if one has more disposition than the other to attract the 
electric fluid thus agitated, with the faculty of transmitting it to 
its remote parts, when the bcKiies are separated before t’ne ei/ni- 
liirwm is restored between them, one is found positive and tlie 
other negative. 

28. These effects are distinctly demonstrated by a small efec- 
trie macJihie, the figure of wliich is at tlie head of my ))aj)er in 
Mr. Nicliolson’s Philosophical Journal for January 1811, under 
the title of “ Experiments concerning the Electric Machine, 
showing the Effects of Friction between ]5odIes.” 

29. M. Cavalio has given a table eontaining ihe results of Ills 

experiments of this kind, wherein uc find that certain bodies 
become cither positive oxomgativc hyjriction^ according to those 
bv which thev are riibhed: hut the manner in which Lis exocri- 
lueiits were made did not indicate the effect produced on tl.e 
i/iil'tr itself, because it was I thought it tl:ere- 

forc very important to the doctrine of deetrieit), to ha'^e both 
effects indicated by electrometers, 'i'hi.s I obtained by the ap' 
jiuralus descriiied in that paper; in which the bodies rulihed me 
spludJes turned by a u'inqh, and various rubbers made to press 
(;!! tlie spindles by proper .springs. A sn^^ll insulated prime 
condneior is eonneeted by one of its extremities to the spindles, 
uiu! by the other with a gold-leaf eleciroweter. The tuhbets are 
insulated^ and each of them when applied is made to commu¬ 
nicate with a similar gold-leaf el vvlru meter. 

30. The constant result of these eNperiments wa.s, that the 
quantity of plus <m one side, was equal to the quantity of 

on the oiKcr. Now the friction bemg reciprocal, the siippos* 
ti-aii ofthc opening of ihhpotcs c.annot explain that phienomenou, 
since they ought to be opened equally in the rubbing as in the 
rubbed Itodies. » 

31. The effect of friction, as I have said above, is to set in 
motion on the surface of the bodies, and that, if the body which 
rceoflos from the point of friction finds in its |i'ay a pointed con¬ 
ducted, it transmits to the latter a part of that JLuid, which is 
the effect of the common electric machine: but the same phae- 
noineuon e.xtends further; for that effect takes place between 
bodies of the saute kind, if they be non-conductors. This is 
}>rovcd by Exper. 3, p. 9, of the same number of the Pliilosophical 
Journal. 

32. A flat piece of TOe same gla^ as the spindle, being held 
at the cud of a bras.s spring, aii’ft us^d as a rubber on tlie spindle, 
holding th^s brass part in niy hand nj^r t^e glass, |u order to 

restore 
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TCfttore from the ground the electric fluid carried away to tlie 
prime conductor by the spirtdie, the gold-leaf of the electro- 
r.ietcr rliverges as positive^ though the rubber is of the same sub- 
stanee as the spindle. This is a peremptory demoiistration that 
the efl’oct of/rif/iVw js not to open tlie jjores for receiving mone 
electric matter, which is discharged when ihe friction ceases, as 
Mr, Donovan conceives it: since both bodies, wliich in this case 
to.o;CISC' fiiction on each other, arc of the same glass, 

>V,i. Iv;per. 4, p. 10, showj that sealing-waxy used as rub-’ 
ler over the ^iasi spindle^ becomes strongly negative, and renders 
r.'ic gluts strongly positive. And thus it is directlv proved, that 
!!i!‘ cause- of sealing-wax being lendcrcd 'iiLgaHee hy friction 
V, irh the glass, is that the latter takes some electric /laid froin 
.'i‘<(/!ing-iea.r, which effect could uot have been ascertained witU- 
oiit the two ele(tiomt:terc. 

S i. Now, in E\pcr. 1, a laa^s rvlher applied to the g/ais cy¬ 
linder is seen to become nefrative. and the glass cnUnder made 
; "dtii't!; hut in E\pcr. (>, havingecovered a glwis cijiindei- with 
ri ri;ick coating id ‘■sealing-wax^ producing in fact a scaUng- 
!. ax cylinder, the same h ass rubber was reudeied positive. These 
'^xperimeuts compared wirh each other, further dernon.itrate the 
; •'ai electric elfect id flclion. Eut flm next experiuient will 
pl,.c’e it beyond all dawht. 

‘dd. 3xx})er. H is made with v.lmt is called India beads, tlie 
si,^e and colour of a cheri}: they are made, as I have h 'en in- 
f'U'med, of an inspissated vegetable oil, \cry elastic, not solulle 
in water. I placed one on a glass vjjindie, :uid fitted to its shape 
two iiiUTow rubbers, one id nuked brass, the other of brass co- 

* d with sealing-wax. With a very small motion of the winch, 
bead hecp-ine negative, and the nuke^ brasH ii/bber hecaiiu* 
positive; but the same bead bcc,ime posit ire when tlie In.ss 
I libber was covered with sealing-wax and this lubbcr was ma le 
ihgalive. 

•b). These experiments afford a true ajudysis of the chctric 
('uects of friction. Itsgeneial cfl'cct, as 1 ha*.e stated. Is lo ^ct 
ill motion the elaiiic Jluid resiiliug on the .surface of the bo.lies 
v> hich are rulrbed ; and the con.si'tjuence of that clfccL is, that the 
body which recedes from the jjKiint ox friction carries along with 
it a part of that cleclr 'ic fiuid; which effect extends even to the 
(ise when tlic rubber and the body rubbed are of the same sub¬ 
stance, w'heti the latter suddenly recedes, and meet in its way a 
conductor, before returning to the rubber. 

d7. These experiments r^ove,,the difficulty u’hich Mr. Do¬ 
novan found (p. reconcile/the (sopjioscd) equal distri¬ 

bution of the electric flujd with the imptrmeabil'it y of glass. The 

equal 
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9 qual distrihutim is gratuitously supposed^ since glass is but 
an imperfect non-conductor when not covert with some resinous 
varnish. 

38. Mr. Donovan says (p. 345); As to the fact wliethcr 
gZass is actually impermeable, many experiments have been 
made; but they ^11 appear to be of doubtful force, and may be 
^explained in some manner, without supposing that electricity 
passes through.'* 

39. I have made in this respect some decisive experiments, 

proving that when a glass rod transmits the electric fluid, it is 
only by its surface. I used for that purpose three glass rods of 
the same glass and the same diameter—one remaining naked — 
another covered all over with sealing-wax —the third covered 
with sealing-idhx, with only an interruption in the middle of its 
length. These rods were supijorted horizontally on insulating 
pillars, which left their extremities accessible to the knob of a 
Leyden yial. I used three very sensible electrometers, each 
having a long brass conductor in order to connect them with 
the rods. v. 4 , 

Exp. 1. Having placed the naked rod on the {)illars, with 
an electrometer at each end and one in the middle, and apj)licd 
the Leyden vial to one fpitremity, the electrometer near it first 
diverged, then that in the middle, and that of the other 

extremity, showing that some time was required for the propa¬ 
gation of the electric fluid oven on the nuked surface <if g/ns,v. 

Exp. 2. Having used the rod entirely covered with sealing- 
7vax, a small motion was produced in the next electrometer, 
by the influence of the vial, but none in tlic remote elecjrq- 
meters.' ^^'Wjk 

Exp. 3, 'I3ic rod with an interruption of Uic sealwg-waKn 
themiddle of its lengtnivas to be the test. were permeable, 

the electrometer applied to that ]KUt ought to have been put i!i 
motion; but if jt moves only along the surface df the glass, lie- 
stopped by the sealing-ivar, the electrometer applied to the 
naked pait in the middle cannot i)e ])ut in motion. The result 
of the ^periment was, that, ^vlltltevc^ tim| the Leyden vial re¬ 
mained applied to that extremity, no motion was produced in 
that electrometer, any more than in that of the Other extremity. 
It is therefore dl^monstratcd that glass is absolutely impermeable 
to the electric^uid. 

40. A very specious objection of Mr. Donovan against Frank¬ 
lin’s doctrine is th#s expressed,^. 349: “ Franklin supposes 
that no electricity can be rj|ceivM on one surface, li^jess the 
other can part with an equal quantity. ^In the case of likeitation 
of the oommon cylinder, tne inne^suirj^ce having no comtnuni- 

"" cation 
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nation with conductors, can part with none. How then can its 
outer surface receive the great quantity we find in it ?” The 
answer is however obvious, for this is tlie common effect of /ric- 
tion. The cylinder receives constantly electric fluid from the 
rubber, especially when this is covered with a metaUk amalgdma; 
for it is in communication with the ground. In that case it is 
not necessary that the opposite surface of the glass should part 
with any electric fluid ; the whole pro(^ takes place on the 
outward surface. The rubber gives electric fluid to the glass 
cylinder, which parts constantly with it, in meeting the prime 
conductor; but the conununicating with the ground, fiur- 

nishes also coiisStantly a new tjuantity of tfae fluid. 

41, It remains only to state a very essential point in electric 
phsenomena, namely. How does the electric fluid communicate 
itself through space ? Thi«5 was tiie c^ject of an experiment 
which I made in 1774 in Mr. Walsii’s laborator)', which experf- 
inent in the first volume of my work, Idces sur la MBt^orohgie, 
p. 521, I left under Mr. Walsh’s i|samc, because he had published 
it, without my knowledge, in the Philosophical Transactions for 
17'S.>. JBut these experiments were concerted between Dr. 
Franklin and myself, and only in the house and in presence of 
Mr. Walsli, with an apparatiis of ^^^l^ich the dcsciiption will 
show the purpose tmd.'its origin. 

42, III my experiments for producing a truly comparable la^ 
rometer, repeating those of a French academician, Du Fay, for 
producing tight in the vacuum of barometers, an experiment 
related in the Alfm. de l*ylcodcMie dcs Srieuces de Paris for 

« 3 , I found, as has been exjdaiued in my work, Recfierdies 
les Modifications de tom. i. p. lo, that when 

Torrice/lkin vaemnn was pr(Hui'cd,^t inak'lng the meremy 
boil in the tube, no light appeared at tlwftoj) i>f ll)e btiromotcr; 
whence I concl'.ided, that a pcifect vacuum was not a couducicr 
of the eteclrk^Jinid, I 

4,‘l. Having expressed this idea to Dr. Franklin, he prop'o-'C'l 
to me au experiment, very diihenlt to execute, hut which lie en¬ 
couraged me to iMufertake. ajipAratus eoii'isrcd of a gla ,s 

syphon, the legs of which were about three feet distant from ca(’h 
other; the emve began about three inches above Ihc point at 
which stood the common barometer at that moment. When 
the syphon was filled wdth mercury it was inverted, with its two 
legs ^unged into separate cups, each resting ou an insulating 
stand; these cups receivedmercury^esccitdiiig from the 
upper f^rve, and the coliiimi thips sephrating, there w'cre two 
barometers with a comaion vaccum^/ 

44. In that situation* vsiteu a spark was given with a Leyden 

vial 
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vial to one of the cups, a luminous arcli was seen filling the top 
of the s}phon, and a spark could be drawn from the other cup, 
thus showing that it was not a conductor of the electric fluid. 

45. There remained to be performed the second part of the 
experiment and the most difficult, namely, to have the mercury 
hoil in that long syphon. I succeeded in this operation j and when 
the syphon was placed with its legs in the cups, that complete 
vacuum ceased to be a conductor. I'he rain sparks were given to 
one cup, none was drawn from the other. 

40. This experiment convinced Dr. Franklin of my system, 
tliat the electric fluid was a sort of parasite substance, which, ou 
our globe and its atmosphere, w’as distributed ou {ill other mat¬ 
ters, and nowhere accumulated so as to produce lightnings, and 
their common attendants thunders ^ but that these phajnomcna 
proceed from the decomposition of the atmospheric air by a 
rc-rtain process, which manifests that the electric Jluid enters into 
tile composition of that air, a Iluid sui generis, and not a inix- 
tu.e of dilFcrcnt kinds of ofr, a$ it was sujiposed in the new che- 
iisical theory. Which conclusion of iiiy long cotirsc of experi- 
inouts serves as the basis of rny work under the title of Introduc¬ 
tion a la Physique lerrestre par Ics Fliddes expansiblcs. 


XIX. Queries, as to Grindstones and Ironstone in Durham, 
and Shells, near Cambridge. 

To Mr. TilJoch. 

SjR,—IJ aviw read in a cofcmporiiry ioiirnnl, that Nath{|||||| 
WynchjEsq. ha"*! presented to the Geological Society an accoBft 
of the Geology of Durham tind Northumberland, and has men¬ 
tioned therein, that the ‘‘ grind-stone sill” furnishes the cele¬ 
brated NewcastlfjGihuhtones (dug on (iateshcad Fell, iis I am 
informed): now on rei'erence to Mr, Wcstgartli Forster's “ Trea¬ 
tise on a .Srjcliun of the Strata,’^ pages 119 and ill, I find him 
tJrscribing the Grindstone sill as nearly the^teipormost on Cross- 
jblL mountain, and as such, much lower in liis Section than the 
Gateshead -fi ll Rock, I should suppO'ic, but on which I beg to 
receive information through your work, from Mr. Wymeh, Mr. 
Foistcr, or any other person, who can point out the particular 
stratum in Mr. Forster^?* Section, wherein the Gateshead Grind¬ 
stone Quarries ore situated. 

Mr. Wynch has likewise mentioned, that bivalve .shells’* 
occur in the clay Ironstoim Balls Iodg(?d in one or more beds 
of shale or slaty clay: and rshall alsojbc obliged by information, 
as above, whether tllfe shells mentioned resemble fresh-water or 

Pond 
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Pond Muscles bat much smaller ? and to which particular stra¬ 
tum or strata in Mr. Forster’s Section, they belong. 

In the same work I observe it mentioned, that Professor Hail¬ 
stone, of Canibridge, has presented to tlie Geological Society 
an account of Fossils found near that place, partly in a bed of 
calcareous blue clay, called Galt, which he considers as the 
lowest bed of the Chalk formation, and which therefore should 
seem to be the Chaih Marl of several modern writers j whereas 
Galt is more commonly applied to alluvial Clay, in the district 
alluded to. 1 wish therefore to intjuire of Mr. H. or any other 
of your readers, whether some of the extraneous fossils there 
mentioned, such as eliarred wood, mutilated Fish, Pentacrinites, 
&:c, were not found in moved and water-worn alluvial Clay, in¬ 
stead of their being imbedded in stratified Chalk Marl P 

1 am, dje. 

Pel. 2, A CONSTANT Reader. 


XX, Letter from M. Ampere to Count Berthollet, on the 
Determination of the Proportions in which Bodies are com^ 
lined, according to the respective Number and Arranytment 
of the Par ticks of which their tale grant Molecules are 
composed, 

[CuiiUiiucd flora p. 43.] 

If wc now proceed to consider the primitive forms of the cry¬ 
stals recogtiised bv mineralogists, and regard them as the re- 
oresentative forms of the ino.st simple particles, admitting into 

• particles as many luoleenies as the corresponding formsi 
summits, we shall fimi that they are five in number; the 
tetrahedron,the octahedron, the ])araIlelopiJ)edon,the hexahedral 
prism, and the rlmmboidal dodecahedron. 

The particles correspondijig to these representative forms are 
composed of 4, 0, S, 12 and 11 molecules ; tlie three first of 
these numbers are those wliioh we retiuire to explain tlie forma¬ 
tion of the gases to immediately cited. I have shown in my 
memoir that the ni^bcr 12 is that which wc must employ in 
order to express the composition of the particles of several very 
remarkable combinations, and that number 14 accounts for 
that of the particles of the nitric acid, as it will be if we can 
obtain it without water, for that of the particles of the muriate 
of ammonia, &c. 

Let us now see how the molecules may be united according 
to these different forms : 

Two molecules being supposed to %e united on a line, to give 
a clearer idea of their rc^cctivc position f if we add thereto 

two 
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iwo other molecules united in the same manner^ at first in on^ 
and the same plan, tluit the two lines muuially cut each other 
into two equal parts; and if \ve afterwards remove tl#m, hy 
keeping them sdwaysi in a situation parallel to that which they 
had on this plan, we shall obtain a tetrahedron, which will be 
regular in the case only where the twb lines were equally perpen¬ 
dicular to each other, and where tliey have been removed from 

each other to a distance, which is to their length as 1 : v' 2. 

Let us now conceive three molecules joined by lines form¬ 
ing any given triangle j let us place in the same plan an- 
otlier triangle equal to the first, and of which the situation is 
such that tiie two triangles have their centre of gravity at the 
same point, and their equal sides respectively parallel. SejMiratiiig 
these two triangles, so that the three sides of ealSh iHangle 
may remain constantly “parallel to their primitive position, W’e 
shall obtain six points placed as they ought to be to represent 
the six summits of an octahedron, which will be regular only 
in the case where W'^e have thip joined two equilateral triangles, 
and where we have separated them perpendicularly to their plan 

from a quantity which is to one of their sides as 2 8. 

If we suppose in the case of the tetrahedron which we draw 
by the two lines of whiHi we have spoken, two plans parallel 
between them, and we place in each of tii«m a line which re¬ 
presents the position in which will be found the line of the other 
plan before they had been separated, the extremities of these 
two new lines will be the four summits of a symmetrical tetra¬ 
hedron at the first, which shall have its centre of gravity at the 
same point, and the eight summits of those two tetrahe^|||||| 
joined itl this manner will be those of a parallelopipedon, 
thus that the parallelo|iipedon form results from the union of 
tetrahedrons. It is easy to see that when the,two tetrahedrons 
are regular the parallelopipedon becomes a cube; a rhomboidal 
parallelopipedon?* when the tetrahedrons are regular pyramids; 
a straight prism with rhomboidal bases when four ridges of every 
tetrahedron are equal to each other; and finaHy, Jthe base of 
this prism becomes a square when to this Edition is added the 
equality of the two other ridges. In the case of the pOttihedron, 
if we place in the same way in the plans of two^^tl^W|gle8, of 
which we have spoken, those which represent ||m'^^iti<m in 
which will be found the triangle of the other pltml QWe they 
had been separated, the six angles of these two n^v triangles 
will be the six summits ol' an octahedron symmetrical to the 
first, which shall have its centre of grpity at the saine points; 
and the twelve summits of.those two octahedrons, thus joined, 
will be those, of a Jicxahcdral prism: this form results, there- 
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fore, from the junction of two octahedrons. The hexahedraj 
prism wnll not be straiglit, unless so far as we s^pUl have removed 
the two first triangles in a dii’ection perpendicular to their plan,, 
and it illill have tor its base a regular Bexagpn only in tho case 
Avhere those two triangles are equilateral. We may remark, that 
in the hexahedral prism formed in this way with two regular oc¬ 
tahedrons, the height is to the sides of the bases as 2 : 1. 

In general, the examination of the circumstances which re¬ 
sult from the regularity or irregularity of the particles which 
ai*e united to each other,as two tetrahedrons are in order to pro¬ 
duce a parallelopipedon, and two octahedrons in order to give 
birth to a hexahedral prism, requires very complex considerations, 
which are of no use to the explanation of the theory which I am 
describings >while we are merely occupied with the number of 
the molecules of each particle, and cannot have an application. 
But when we §turly under this point of view the primitive forms 
of the crystals given by observation, I shall put them out of 
consideration in this extract; and as it will only be necessary to 
speak of the number of the molesfeulcs of which the particles 
formed by the union of other particles already known are com¬ 
posed, I shall consider as regular all the tetrahedrons and octa- 
Jiedrons, the various combinations of which I shall examine. 
It will be easy, by tlic help of a lew reflections, to form an idea 
of the modifications hich the results of this examination will 
inulergo in cases wheie these polyhedrons are irregular. 

It is evident, that by placing at the same point the centres 
of gravity of two letrahcdioiis and an octahedron, so as that 
the two former sliould make a cube, and the situation and di- 

* im of the octahedron are siiclj that the ridges of this cube 
o>e. bf the lattahcdrou mutually cut t ach Other at right 
into two equal parts, the polyhedron vatli 14 summits 
which will result from their junction w'ill %e the dodeCahedixm, 
the last of’the primitive I'orms given by the mechanical division of 
the crystals ; for wo ought not t») reckoi^ among these forms the 
double pyramid vvitii hexagonal bases, admitted at first in order 
to explain the crystallization of quartz, and brought back after¬ 
wards to A par^dleloplltedon. 

It appeats ffom what w'C have said, that \\hen particles are 
united tnto;/ii single particle, it is by placing themselves in such 
a way tl^ali^i^t^Centres of gravity of the component particles 
being points, the summits of the one are placed in 

the intervals left by the sumnuts of the others, and vice versa. 
It is in this W'ay that I consider chomiciil combinationj and here 
it difiers b^oai thts aggregation of shudfU’ particles, which takes 
place by simple ] ^ 

ol crysfuliizatiou 


ixtaposition, as !■' sepn m that elegant theory 
which the Siciciiccs owe to M. Hai'iy, It is 

also 
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also in this way that I have obtained, by combining other num¬ 
bers, tetrahedrons and octahedrons, the various representative 
forms required for tlie ^xplanatioii upon the saute j)iinciples 
all the combinations in a determinate ratio which are known to 
me. 

On attein}>ting to join tetrahedrons and octahedrons in : 11 
possible ways, we find that llvere . result from most of them u*- 
presentative forms in wljich the various molecules are arranged 
in an irregularmanner, and that tl|ere are some in one direction, 
without there being any in another direction corresponding 
the first. All these forms ought to be rejected, and we obsci .e 
in fact, that the proportions which they suppose in chemical 
combinations are not met with in nature. If we try, for in¬ 
stance, to coml)ine tetrabedrons and octahedrons, so as tliat tJie 
numb^ of the former shall be the half of that of the latter, we 
find only awkward forms which do not present aii}' regularily, 
or any proportion between the relative sizes of tbeir differtiit 
faces. Hence we ought to conclude that a body A, the particles 
of which have for their representative form tetrahedrons, and a 
body B, of w'hich the particles are represented by octahedrons, 
will not unite so as that there shall b#in the combination ojie 
proportion of A and two proportions of B: on the contrar}, 
tins combination will b% easy between tAvo proportions of A and 
one of B, since two tetrahedrons and oi*b (^octahedron form l.y 
their junction a dodecahedron. In the same case, A and B will 
unite in equal proj)ortions by means of two forms which I shall 
describe, and in which the number of the tetrahedrons is equal 
to that of ,the octahedrons. 

I. An octahedron may be joined wdth a te-trahedron|j|||i\' 
placing tlw summits of the octahedron on the prolongjitii^BK’ 
the linca whicl, issuing from the centre of gravity of the wPa- 
hedroii, pass by the li^iddlcs of its six ridges: we thus form a 
polyhedron with ten siumniLs and .sixteen triangular faces, four 
cqtiilateral and twelve 4sos('<'k\s, to which I shall givfr the name 
of hexadecahedrou. 

2 ..Two octahcdnins joined in a hexahedral ptisra may be 
joined with two tetrahedrons forming a ^re, ill a^mauner ana- 
^ logons to that in which an octahedrou is united tp.a in the^ 
dodecahedron. In order to form a clear idea of ibis goiubuia- 
tionj? we must comsider one of the diagonals of, cul^ as the' 
axl? of this polyhedron, and elevate for it a pl^ pfflrpeadicujar 
passing by the centre of the cube. This plan will eut tix of 
its ridges into two equal parts, the points of^yision bdiig si¬ 
tuated like tlM six anglys of a regular hexdgon, placing 
theteon the middles of ^he six vertical ridges a texahedrai 
prism foruied by th? junction of two regular octahedrons; the 
* " twensy 
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twenty summits of this polyliedron will he those of a new poly- 
hedrOjU which will haw» 30 fac«i; viz. sik recfeangular parallelo¬ 
grams ahd 24 isosceles triangles I shidl h the name oftri- 
acoiitahcdron. . ^ 

It is easy to see froila fhis constrhctiofi ihat, the diagonal of 
the culje is equal to tlM of the prism, and timt fii this way 
all the summits of the triacontahedron are in one and the same 
spherical sin lace. * ». < 

ft will be in vain to endeavour to form other combinations 
presenting some regularity by combining two of the foregoing 
})olj]iedrons. Let ns proceed to another mode of combination. 
If we consider twelve points placed witli regard to each other 
as the middles of tlie twelve ridges of a cube, these points will 
be sitinited by fours in tliree rectangular plans: hence it fol¬ 
lows, that if we place at the first four the four angles of the 
square base common to the tw'o pyramids of which one of the 
octolmlrons is composed, to the other four the four angles of 
the base of a second ocloliedrou, and to the other four tht«e 
of a third octohedron,^he summits of the three octohedrons 
will be two and two inllie intersections of the three rectangular 
plans, and these 18 summits will be tfiose of a polyhedron with 
32 triangular faces, eight of which w'illlje equilateral and ®4 iso¬ 
sceles : I shall give to this polyhedron the name of trioctohe- 
dron, which refers to its generation. 

I’he trioctohedron may, like the octohedron, be combined 
with two tetrahedrons forming a cube: ‘ for this purpose we shall 
prolong the plans of its triangular isosceles faces trom the side at 
mHph they are joined with the equilateral faces until ^hese plans 
Vpi by threes outside of the polyhedron opposite those last 
feftes. The eight points thus determinedij! arc evidently .situated 
with respect to each other like the eight summits of a cube: 
hence It fo]Ubws that we might thereon place the eight summits 
of two tetrahedrons, the union of which w’ith the trioctohedron 
will form a polyhedron with 26 summits and 24 equal quadi ilateral 
face«i% The trapezmdal form of the mineralogitts is a particular 
case of ivlSfch results from a certain proportion between 

^ the msti sides of the square bases of the straight octo- 

hedroni^'i^hich we may conceive the trioctohedrb®i,^to be 
fonnied. general preserve the name of trapezoidal, 

as property always belonging to it, whatever are the 

dimensliips of jliese octoherlrons. 
ft is not iilitoifrtrahedroas, as with octohedronswe cannot 
thre^ them in a polyhedron which presents some re^- 
larhy $ but there exists one formed by the combination d mur 
tetrahedrons. In order to obtain it, we shall iconsider fbur pmnts 
Vol, 45. No, 202, Fe£’, 1615. H situated 
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situated as the four fiupunits of a tetajidiedroa equal to the four 
which we wish to join, and we shall conceive that at each of 
these points is placed one of the summits, of each tetrahedron ; 
whereas the three other summits of the same tetrahedron are in 
the plan whidi passes by the three other points, and correspond 
to the middles of the intervals which they leave between them. 
I shall give to the polyhedron resulting from this combination of 
four tetrahedrons so united, the manie of tetra-tetrahedron. 
This polyhedron has sixteen summits and twenty-eight tri- 
angnlar faces; four of which are equilateral and twenty-four 
isosceles. 

We shall easily demonstrate, that if we prolong the plans of 
the twrihe. isosceles faces adjacent to the four equilateral faces of 
the side where tliey join to those faces, tlie prolongation of those 
plans will meet by threes outside of the tetrahedron, in four 
points corresponding to the middles of its four eijuilateral faces, 
and which will be the summits of a fifth tetrahedron equal to 
the four preceding ones; by uniting it with them, w'e have the 
twenty summits of the polyhedron which I have called penta- 
tetrahedton, and which has twenty-four%ces ^ viz. twelve qua¬ 
drilaterals and twelve isosceles triangles. 

If vve again consider twelve points situated w ith regard to 
each other as the middles of the twelve ridges of a cube, and 
'place a tetrahedron so that, its centre of gravity Iming at the 
same point with that of the cube, two of its ridges opposite pass 
by four of these points; and if we do the same thing in succes¬ 
sion with respect to five other tetrahedrons, in order that the 
number of the summits should be the same in all direct ions«^^ 
shall obtain a polyhedron with 24 summits and 14 faces^JK 
squares, and eight h^gons, which I shall call hexa-tetra^- 
dron. 

These hexagons, all equal to each other, will have each three 
sides greater and three smaller, which will be to eadt other as 

1 : 4 /^ 1 . 

This polyhcdt*bn is evidently an octohedron <mly, of which 
the summits are truncated by plans perpendicular to its three 
axes: its combinations with other representative forms are more 
numerous than those of any of the preceding polyhedrons. 

We ihay at hrst combine it with an octohedrou situated in 
such a way that, having its centre of gravity at the»same point, 
all the faces and all the ridges of this octohedron diall be pa¬ 
rallel to those of the octohedron; from whicb’^ioe^.inay conceive 
that the hexa-tetrahedron is the result of truncaturesyhy being 
boleiy subjected to the condition of its dimensions being less than 
those of the latter, in order that the polyhedron thus formed 

may 
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may liot have re*eiiteriiig angles. This polyhedron only dilfers 
from the hexa-tetrahedron in having, besides the latter, regular 
pyramids raised <hi its square faces. Ti shall call it a pyramidated 
hexa-tetrahedron. 

We may also combine the hexa-tctraliedron with a cube, by 
uniting it to the very cube which has served fot its construction. 
The polyhedron which results from this combination being 
formed by the union of a eube and a hexa-tetrahedron, I gave it 
the name of cube-hexh-tetrahedron; it has 32 summits and 
54 faces; vix. six squares, and 48 isosceles triangles. 

If we prolong in this polyhedron the plans of the twenty-four 
triangular faces adjacent to the square faces on the side where 
they join those faces, until they cut each other by fours outside 
of the polyhedron opposite to those squares, we shall obtain a 
new representative form, produced by the union of a hexa-tetra¬ 
hedron, a eube, and an octohedron which will have 38 sum¬ 
mits and 48 faces, the half of Miich will be equal rhombs, and 
the other half isosceles triangles also equal among each other. 
In order to designate it by a name derived from this property, 
whicli distinguishes itTroni all the other representative forms in 
whicli we hnd at once tetrahedrons and octohcdrons, 1 shall call it 
amphihedrun. 

In order to form a simple idea of the combination of the 
hexa-tetrahedron with a hexahedral prism formed by the union 
of two regular octohedrons, yve shall conceive the hexa-tetra¬ 
hedron placed in such a w'ay that two of its hexagonal faces shall 
be horizontal, when the middles of its six square faces will be 
g^ced as the six summits of one of the octohedrons of yvhicli 
prism is composed. We may then place those six summits 
on the perpendiculars elevated in the midst of these faces. The 
six other summits of the hexahedral prism will answer to the 
six hexagonal faces of the hexa-tetrahedron different from those 
which we have placed horizontally, i. e. in a direction perpendi¬ 
cular to the axis of the prism. If we determine the respective 
yhmenMoas of the two polyhedrons, so that eaih side of thc bases 
of the prism shall Ifiieet the ridge of the hexa-tetrahedron, yvhich 
septira^ those of its faces to which the two extremities of tlii^; 
side answer, we shall obtain a representative form composed 
of she. tetrahedrons and two octoliedroiis which ml\ have 3G 
summits and 50 faces j viz. two hexagons similar to those of 
the Iv^aftetrahedron, 12 quadrilaterals, 24 isosceles triangles, 
aod 12 scalehatriaugles. 1 shall give it the name of pentaconta- 
Itedroa. ^ 

la ordefto unite a hexa-tetrahedron with a trioctohedron, it 
is sidSckat to place one of the three octohedrons of which the 
latter is composed in the same way as the octohedron which we 

11 2 have 
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hav 0 joiried to the hexa-tetrahedron in order to change it into 
a pyramidated hexa*tetrahedron. The resiilt <d this conihina- 
tion is a polyhedron wjth 24 summits and 80 triangular faces. 
I shall give it the imme of octocontahedron. 

[To be continued.] 


XXL On Fire Damps in Mines, <3^c. 

To Mr. TillocL* 

Sir, — J Have to regret that none of the many practitiM coal 
masters, viewers, or agents, who are readers of your useful worlt, 
have attended to the requests that 1 ventured to address to them, 
in page 303 of your last volume, for communications on the 
causes and prevention of the enormous evils arising from Jire^ 
damp in coal mines. Since then I have read in a periodical 
work, to which 1 there alluded, afong paper by the Editor, giving 
a Gw^nostical Sketch of Northumberland, Durham, 3ic.—on 
which I beg to remark, that most of the facts therein mentioned, 
which are useful, and numerous others such, respecting the geo¬ 
logy of this district, were already before the pubhe, in the sections 
and writings, of Millar, Forster, Bailey, Farey, Wynch, &c.; but 
of whose prior labours in the same field, not a hint escapes the 
learned Editor : he has hoiyever thought proper in a long note 
(written in his peculiar maimer)to notice my former letter to you, 
referred to above; and assuming therein, without sufficient rea¬ 
son, that his Newcastle correspondent and myself meant to 
assert, that sulphuretted hydrogen gas occasioned the repeEtefi||||| 
explosions in Felling Colliery j proceeds to say, “ Now I do v&Hr 
see, how iron pyrites can contiibute to the formation of carhu- 
retted hydrogena thing never asserted by us, but, ihsXprobably 
pvrites arid had small coals might contribute to the dangerous 
accumulation of inflammable ga;>; being well aware that a part of 
it, at least, issued iu blowers or jets, from newly opened joints 
in the coal and in Its roof and floor, as Mr. ^ddle has so well 
described. 

The geogno'^tical sketch alluded to, mentions, among late 
discoveries of its author in the mines of tips district, that imbes 
of fluor spar have hem entirely removed therefrom, without hh 
being able to tell how or where j he says, “ The change took 
place in the centre of the vein, a hundred fathoms below the 
surface of the earth, surrounded on slices by Wdfls of solid 
stone!, and quite impervious both to air and moisture!** He 
mentions also, icicle-like masses of fused galena, being' Ibund 
suspended in cavities ill some of the veins) that in sorne dis^iicts 
(though not in this) a Ookc-like state of the coals was observed, 

where. 
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wliere they came iji contact y?ith a whin-^dykei and on which 
knotty p:eognostic points, he truly remarks, they show us, that we 
are much further froinan accurate koowledge of the constituents of 
bodies, than is generally believed, and that several of our elements 
are undoubtedly compounds.” They show us also, “ that changes 
arc still going on in the internal parts of the earth, which are 
totally beyond our comprehension.” 1 ask no more of the learned 
Editor, than to apply these, bis owm maxims, to the causes of the 
evolution of inflammable gas in coal mines. 

Notwithstanding ^hc long period this Editor boasts, of having 
sf)ent ^ coal counlnes^ and his late high geognostic pretsensions, 
he irhilW submit to be told by practical colliers, that such great 
nmnbf'rs nf persons having been killed at once, on the too frequent 
explosions of late years in the Newcastle pits, has arisen from 
ilt£ inaguitwie of their under-ground works, and the small num¬ 
ber of shafts they sink for separate works, owing to their great 
' xpense; and has j.ot been owi^ to the mere circumstance of 
their great depth beneath the swfuce ; much less so, to the ex¬ 
treme ignorance ol the art of coal-mining, with which his "de¬ 
licacy*,” gre*at a«« it is, has not perwiitted him to neglect 
charging on tliern : mixed indeed, with certain sly hints, that he 
himself has something new and wonderful to propose, whereby 
eftUieries may " be constructed on more scientific principles,” 
vvhen the funds of tiie ru'w Society shall enable them, by a pre¬ 
mium siifflcievtly large, to draw forth these new means of saving 
" the numerous lives sacrificed to the present system.” 

If the learned Editor would condescend to inquire properly of 
,thc practical men, the hicts through six or eight times as many 
fj^l-dislricts as he seems yet to be sufficiently acquainted with, 
OTd to consult the published accounts of violent explosions in 
coal-pits, which have been recorded in English puhlicatioiir, 
from the earliest <»nos mentioned in the Philosophical Transac¬ 
tions to the prcR<mr time, he will find a very large majority of 
these to have lia}q)ened iii pits only a third, a fourth or even a 
fifth part of the ilepth of many pits in England (some even near 
Newcastle, I belici^) where no explosions have ever happened, 
and that consequently his whimsicaliv' conceived, and irremedi- 


The .learned Editor stiys, the overseers of the rouf-inities “a/Ut'ct my¬ 
stery and eoficetdn).cnt. Iloiice otu; is efi atd to dt^end ti|)oui,he informa¬ 
tion vvhich they coiiuntinicatc?’' This may 5teeouiit for his own ohvions de- 
ticienty in infomintion, on ii snhject in which he scorns so fond'of obtrud¬ 
ing himself'j but let me assure liim, from extensive experience among the 
cl^ «f afoeu .wh«)m he thus asperses, tliat the very reverse is the case^ and 
cUathis'Canse of coihplaint (if just?) is to be sought in his own tnatmer 
cpa^pj.uriicatingt this at least is the explanation olFercd by several of his 
personal acquaintance. 

H 3 ’ able 



118 On the Optical Properties 

able defect^ of depth of pit j (in situations where such are neces¬ 
sary,) cannot be substantiated. 

Mr. Buddie has stated, that some pits not long opened, are 
subject to very destructive explosions; What then becomes of 
our Editor’s alleged accumulation of gas through ages^ in the 
works of the pit ? Surely he must have blundered on the no¬ 
tion, that the deepest pits were also the oldest? though the 
reverse is the case. 

I’he geognostical sketch furnishes us with this paragraph, 
viz. ‘M)Oth the sand-stone and slate-clay form the.roof and^oor 
of coal-beds, but the latter much more frc^iuently tliaii the for¬ 
mer,” Are we to understand from this too loose description, 
that sand-stonej properly so called, was ever observed by the 
writer as the immediate Jioor of a coal bed ? If so, he will confer 
an obligation on myself and many others, who have never seen 
the like, if he will mention the particular pit and coal bed, in as 
many instances as he may he abje. 

Before I conclude, let me rraiark, that however clearly the 
learned Editor may have himself understood, and may have ac- 
(piiesced in, the positions contained in the first twelve pages of 
his last number, and two plates, as to rentsto men of my 
standard of intellect, the language appears not less unintelligible, 
than the cases that I guess the writer meant to describe, are 
contrary to the real ajjpearances aifaults in coal mines. 

I am, yours, &c. 

Fch. 3,1815. An Engineer. 


XXII. On the Optical Properties of Sulphuret of Carbon^ Car^ 
honaie of Batyt.es, and Nitrate of Potash, ivith Inference^ 
respecting t/te Slruciure of doulltj refracting Crystals. By 
David Brewster, LL.D. P.R.S. Edin. and F.A.S.E,*—^ 
Communicated by the Author. 

In examining the changes which light undergoes during its 
passage tlirough t|ansparent bodies, we not only receive infor¬ 
mation respecting the properties of that mysterious agent; but 
we are in some measure made acquainted with the composition 
of the substances themselves, and with the manner in which their 
ingredients? are combined. The optical phaenomena, therefore, 
which bodies cxlnbit in their aetiom upon light, are so many 
tests, to which the philosopher may have recourse^ either in sup¬ 
plying the place of chemical analysis, or in correcting and mo¬ 
difying its results. A difference in the optical properties of two 
bodies, is generally an infallible indication of a difference in their 

From the Tran&actioos of tlie Royal Society of Edinburgh for 1814. 
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elementary principiee; and whatever confidence wc may place 
in the skill of the chemist, or in the accuracy of his methods, the 
mind can never rest satisfied with the results of an analysis which 
is directly opposed by optical phsenomena. 

It is highly desirable, therefore, that the chemical philosopher 
would avail himself more frequently of the agencies of light in 
the prosecution of his inquiries. The various products to which 
his attention is constantly directed, cannot always be preserved 
for subsequent examination, and can seldom be procured by the 
experimental philosopher. An oj)portunity is thus lost of con¬ 
firming his oWn results, and of contributing most essentially to 
the progress of optical knowledge. It is by the alliance, indeed, 
of chemistry with optics, that great revolutions are yet^to be ef¬ 
fected in physics; and the time is probably not very distant, 
when, by their united efforts, we shall be able to develop those 
mysterious relations among the elementary principles of matter 
which hypothesis has scarcely ventured to anticipate. 

In the following paper, 1 prq|kosc to describe the optical pro¬ 
perties of sulphuret of carbon, carbonate of barytes, and nitrate 
of potash, and |o illustrate the conclusiious to which some of these 
properties lead, respecting the structure of doubly refracting 
crystals. 

I. Sulphuret of Carbon. 

This remarkable fluid was lately discovered by Lainpadlus. 
It is pure and colourless like water j has a specific gravity of 
1 * 272 ; is remarkable for its extreme volatility; and is composed 
of 85 parts of sulphur, and 15 of carbon. 

I Owing to the great length of spectrum which this substance 
produces, I found considerable difficulty in measuring the mean 
index of refraction. By taking the bisecting fay beyond the 
green rays, and very considerably advanced upon the blue space, 

I obtained the following results i 

Angle of the prism. 8° 10' 

Angle of refraction.*.« 5° 38' 

Refractive power.* .i. I*637 

By considering the bisecting ray, as ])as$iftg through the green 
space, and near its confines with the blue, the following mea¬ 
sures were obtained: 

Angle of the p^ism.. 8^ UV 

i^gle cf refraction .. 5® 27' 

Refractive power ... 1 *6632 

As the sulphuret of carbon has nearly the same action upon the 
red and green rays, as balsam of Tolu, I iiave no doubt but 
that the bisecting ray is considerably advanced upod the blt^ 
space, and that the mean index of refraction is nearly I’680. 

H 4 A prism 
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A prism of flint glass, with a refracting angle of 20° cor¬ 
rects the colour produ(ied by a prism of sulphurfrt of carbon, 
having a refracting angle of 8® lO'j the %ht being incident 
perpendicularly upon the fluid prism. Ifenee it follows, that 

the dispersive power of the sulphuret, or the value of 

is 0’115,'1l being the index of refraction, and d the part of the 
whole refraction to which the dispersion is equaland that the 
refractive power of the extreme red ray is 1*623, and the re¬ 
tractive power of the extreme blue ray 1 

From These experiments we conclude, that the sufpkuret of 
carbon exceeds allJluid bodies in rfractive power, surpassing 
even flint-glassf topaz and tourmaline ; and that in dispersive 
power, it exceeds every fluid substance, except oil of cassia, 
holding an intermediate place between phosphorus and balsam 
of Tofu. 

These relations will be better understood from the following 
short tables: ^ 


Refrcctme Powers. 

Sulphur, native ^. 

. 2115 

Boracite. 

. f*70l 

Suiphuret of carbon ... 

. 1-680 . . 

Tourmaline... 

. 1*663 

Blue topaz . 

. 1*636 

Flint glass .. 

. 1*616 

Dispersii)e Powers. 

Oil of cassia .... 

. 0*139 

Sulphur. 

. 0*130 

Phosphorus. 

. 0*128 

Suiphuret of carbon . 

. 0*U5 

Balsam of 'folu .. 

. 0*103 


^ / Flint glass... 0*052 

Although oil of cassia surpasses the suiphuret of carbon in its 
power of dispersion; yet, from the yellow colour with which it 
is always tinged, it is greatly inferior to the latter, as an optical 
fluid, unless in cases where a very thin concave lens is required. 
The extreme volatility of the suiphuret is undoubtedly a disad¬ 
vantage to which the oil is not liable; but as this volatility may 
be restrained, we have no hesitation in considering the suiphuret 
of carbon, as a fluid of great value iH' optical researches, and 
which may yet be of incdculable service in the cmiMruction of 
optical instruments. All other fluitis are separated’ from these 
twoj). ip. tlieir optical properties, by an immense interval j mid 
heue© we are of opiniori, that oil of cassia will yet be found to 
coqsisjt of ingredients as remarkable as those which enter Into 
the cdmpdsilion dt suiphuret of ciiibon. 

II. Car- 
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II ,*Carbonate of Barytes. ' 

The native carbonate of baryte^, possesses, like the agate, the 
remarkable f'acu,lty of forming two images, one of which is bright, 
and the other nebulous. The shapeless appearance of the agate ; 
its heterogeneous and imperfect structure, and its anomalous 
character in the mineral kingdom, corresponded well with the 
singularity of its optical properties, and discouraged the antici-. 
pation of analogous phsenomena, in minerals of a more perfect 
structure. I was, therefore, surprised to find the same charac¬ 
ter in carbonate of barytes, a mineral which has a regular cry¬ 
stalline fornr, and possesses two distinct refractive powers. The 
index of refraction for the perfect or least refracted imge is 
I'5 40; and its dispersive power 0*0285. 

lu order to observe with accuracy the phsenomena presented 
by the carbonate of barytes, 1 formed nine pj‘isms,cut in different 
directions, from the same specimen. In one of these prisms, 
which was bounded by planes parallel to the striae or longitu- 
tlinal joints, the least refracted ir^age was extremely distinct, 
while the other was a faint nebulous image, of a brownish-red 
hue. It was small and round, and the iatensiiSy of its light was 
inconsiderable, when compared with that of the bright image. 

When the image of a candle j)olarized by reflection, was 
viewed tlirough this prism, having the longitiidinni joints pa¬ 
rallel to the plane of reflection, the light which formed the bright 
image of the candle was wholly reflected, while the nebulous 
light alpne penetrated the mineral But when the longitudinal 
joints were perpendicular to the plane ofi reflection, the light 
image became extremely distinct, in conset|Ucnce of the nebulous 
li^t having now refused tp penetrate the prism. 

^n a second prism, the nebulous or most refracted image was 
more luminous than in the first, and ujjproached to a definite 
form ;*the general shape o!' the candle being distinctly visible. 

In a third prism, the nebulous image w as more luminous than 
in the last case, and the form of tlie candle still more distinctly 
seen ; but it had now the njjpearance of an assemblage of iit- 
coincident images. 

In a fourth prism, in whicli the plane of refraction was pa¬ 
rallel to the longitudinal joints, both the images were imperfect, 
and -the most refracted image was extremely faint. By inclining 
the prism, an image appeared on each side of the least refrheted 
image $ . but they were polarized in the same nmniier, and were 
prt^ably analogous to the two images which are frequently seen 
in specimens of calcareous spar. 

In a fifth prism, which was formed by planes nearly per^hdi- 
cular to t]\e longitijtdinal joints,/our images were plainly visible, 
all of whicli were imperfect, and consisted of circular a^hes of 

nebulous 
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nebulous light. The two middle ones, which were the principal 
itiwiges, were equally luminou;^ and were, polarized in an oppo¬ 
site manner, like all other double images ; but each of the two 
outer images was polarized in the same lumnier as the bright 
image furthest from it. The most re/rmtfsd of the two prin¬ 
cipal images was in this case the more perfect of the two, and 
esdiibited a degree of prismatic colour so. much greater than the 
other, that it enviously belonged to a higher dispersive power. 
When the light enters the prism, and emerges from it at equal 
angles, the four images are not distinctly separated, and arc ex¬ 
tremely imperfect. When the angle of incidence at the first 
surface of the prism is increased, the images become more and 
more distinct, and better sepuratcfl; but, by diminishing the 
angle of incidence,' all the images approach one another, and 
are confounded into one mass of nebulous light. 

Witli a plate of carbonate of barytes, wdiich was about two- 
tenths of an inch thick, and which had its surfaces at right an*' 
gles to the direction of the^Joiigitudinal joints, the image of a 
candle was a large circular rhass of light, when the incidence was 
perpendicular. Tiy inclining the plate, this mass was changed 
into an annular image: hy increasing tlie inclination, it assumed 
the form of a crescent; and at a considerable angle of incidence, 
it was separated into three imperlect images, or circular arches 
of nebulous light, similar to tho.se which were seen with the 
fifth prism. The middle image, wliich was the l)rightest, con¬ 
sisted of the ordinary and c^raordinary image, which were not 
separated, in coixsecpicnce of the parallelism of the refi'actiiig 
surfaces. In one position of the plate, these arches were crossed 
hv other three similar arches, incliiual to the first at an angle of 
li)^ or 12^ 

The pha?nomena which have now been described, differ in se¬ 
veral respects from tho.se which are presented by the agate. In 
the carboimle of banjles, the two images are distinctly sepa- 
rate<l, and are, therefore, formed by two separate refractive 
powers ; whereas in the agate, the bright image is placed in the 
centre of the nebulous mass. In the carbonate of barytes, the 
imperfect image occupies a small space; but in the agate, it is 
an elongated mass of light, extending about in length, and 
almut 1° 7^ in breadth, on each side of the bright image. These 
differences, however, arc probably owing to the diffy‘rent ways 
in which the two minerals have been cut; but it is not easy to 
submit this point to direct experiment, on account of the diffi¬ 
culty of procuring a mass of agate, from which a variety of 
transparent prisms could be obtained. It follows, however, from 
the theory of the depolarization of light, which I have explained 
in another place, and which is supported by all the evidence 

which 
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■which any theory can possess^ that the specimens of agate W'hich 
depolarize light most nece^arily form two distinct ims^s,—a 
phsenomenon to which we have ^nd a rapid approximation in 
the carbonate of barytes. 

The property which has now been explained^ forms a simple'' 
and infallible niineralogical character of the striated caiboiiate 
of barytes; and is particularly valuable to those who have been 
perplexed by the numerous marks with which some writers have 
laboured to distinguish it from* its kindred minerals. The as¬ 
sistance, indeed, wliicli optics afford i!i discriminating minerals, 
is of the most extensive kind; and it is much to be wished, that 
mineralogists would exchange many of their vague distinction? 
for those unambiguous characters wliich bodies exhibit in the 
modifications they impress upon liglit. 

Tile Abhe Hiiiiy has, in some nieasure, begun this reforma¬ 
tion, and lias set a brilliant example of what may be effected by 
the aid of mathematical and physical acquirements. In his ad¬ 
mirable work on Crystallography, which has never been duly ap¬ 
preciated in this country, he has created a new science, in which 
he has shown how to determine the integrant tnolecules of cry¬ 
stallized bodies ; and how, from a few primitive forms, may be 
derived that endless variety of secondary crystals which adorn 
the mineral kingdom. 'I'he recent discoveries which have been 
made in optics, enable us to give a new direction to these in¬ 
teresting inquiries; to determine the forms and even the^angles 
of cr^'stals from their ojitical propetoes; and out of a mass of 
shapeless fragments, to reconstruct an artiftcial crj’stal, of which 
all the parts shall have the same relation as they had in nature 
to the axes and sides of theiprimitive crystalline form. 

III. Nitrate of Potash. 

Tills salt possesses the most remarkable optical properties of 
any crystal that is at present known, and its various actions upon 
light are of the most anomalous and instructive character. 

The crystals vvhicli I einployed were all cipiiangular hexaedral 
prisms; and the light was transmitted through two natural 
faces, separated by another face, so that they were inclined to 
each other at an angle of about GO"’. This inclination is by no 
means convenient for measuring refractive and dispersive powers j 
but I attempted in vain to form artificial faces inclined at a less 
angle, and those means which I had found successful with other 
sou crystals, completely failed when applied to this salt. 

When a candle was viewed through the nitrate of potash, I 
observed a double refraction very much greater than that of cal- 
, careous spar,—a phseuomenon which gave me the more surprise, 
as the Abb^ Haiiy, who examined many splendid cryatlls of this 
salt, ascribes to it the property of simple refraction. 


The 
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The Icust refracted image was a circular mass of white nebn- 
k>m light, ebndens^ at its cfentire fhto a very faint image of tlie 
candle, but without any*stiong prismatic tinge; while the light 
widnh had suffered the greatest refraction, formed a distinct and 
"idjghly iK>k>ured image. The great interval het^veen the two 
iihagel} the achromatic nebulosity of the first, and the distinctness 
and deep.polours erf" the second image, formed altogether a singular 
ph^omendn, and, at the same time, afforded an ocular demon- 
stration of the existence of twddispersive powers in doubly re¬ 
fracting crystals. 

The following measures of the refractive powers of the two 
images were taken with the greatest care: 

Angle of the prism. GO'’ 21' 

Angle of refraction for the 1st image.. 24'* 8' 

Angle of refraction for tlie 2d image .. 2S’ 54' 

Index of refraction for the 1st inujge . 1%‘3<"174 

Index of refraction for the 2d image .. 1*5I5() 

In order to confirm thcfjf re‘'.iilts, 1 formed a new' prism, and 
obtained idie following measures: 

Angle o^fhe prism'. (>2’ 12' 

Angle of refraction for the 1st iniaj^ .. 24“ 48' 

Angle of refraction for the^^2d image .. 40“ $9' 

lu^ex of refraction for the 1st image .. 1*3326 

^“index of refraction for the 2d image .. 1*5134 

By laldhg a mean of these results, which are extremely near 
to each other, vve obtain forKthe 

' Lelst? refractive pow'er. 1-3350 

Greatest refractive power. 1*5145 

Hence it follows, that the least refraction of nitrate of jfiot- 
a&h is almcet exactly the same as that of water which is 1*3338, 
—a result of such an cxtiaordimiry nature, that 1 felt it necessary 
to coitfirm it by repeated observations. 

In iwea^felring the dispersive power of this salt, we cannot ex¬ 
pect the same accuracy of result on account of the great angle 
of the prisid. Owing to the »iehuldlity of the first image it is 
impossible to m^sure its dispersive power; but k evidently cor¬ 
responds with its low pow’or of refraction. In order to cor¬ 
rect the dispersion of the second refraction, it requires a prism 
of flint glass with an angle of nearly 60“. With an angle of 
66 ®, t*ke dfepersion is more than corrected; but with an angle 
of 56® the correction is not nearly completed. The dispiS^ive 
powers dae to tliese different angles are contained In the fol¬ 
lowing' filfele : 

-V 0go 

Ang^a of the flint glass pKspersive powers 

.J5G ^ 


-0*0613 

0*0378 

.0*0546 
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By taking a mean between, 9 Xtiviq« obs^atbns^ we 

obtain 0*058 for the approximate dis^rsive power,-ra result 
whicli could scarcely hare be^h anticipated frohi the substanciat 
winch enti I into the composition of nitre. The following tdbie 
will shotv the relation whjdi this measure bears to the 


powers of other bodies : * 

Sulphate of lead . 0^060 

Nitrate of potash, 2d refraction. O'tBS 

Flint glass. 0*048 

M’atcr. 0*035 


In order to examine the character of the rays which form the 
two images, 1 polarized the light of a candle by reflection flrom 
glass, and viewed it through two of the parallel faces of a hex- 
ricdral prism of nitre. When the edges or common sections of 
its faces were parallel to the plane of reflection, a bright image 
of the cainlle was seen in the nuddle of a mass of nebulous light, 
exactly similar to what happens in th| agate when its veins are 
parallel to the plane of reflection. But upon turning round the 
crystal of nitre, the bright image gradually vanIRied, while the 
nebulous light increased; and when the edges of the crystal 
were perjjendicular to the plane of reflection, the briglit image 
was extinguished, and the nelShlous light a maximum.,^! When 
the reflected nn*age of the candle is viewed through two inclined 
faces of the nitre, the tv/o images vanish alternately, lUtc JdicMe 
formed by all doubly rcfractiiig crysts|b>. 

A prism of nitrate of potash, having i^p-cfractkig*' surfaces 
’•etjually inclined to the axis of the licxaedral crystal, possesses 
the ft^ulty of depoia^^izing lig^t ; and hence it follows, from the 
theosry of depolaiizution, thaf the [irisin niu t, in this case, form 

• two distinct images. 

The two neutral axes of this salt are parallel and perpendi¬ 
cular to the sides of the hexacdral prism; and th#d^olarizing 
axes are parallel to the diagonals of. the square baselbonimon to 
the two pyramid.s which co|eposc its primitive rectangular oc- 
taedron. The least refracted image is that which is produced 
by the extraordinary law of refraction. 

The beautiful coloured rings which 1 exhibited to the Society, 
as produced by the action of topaz upon polarized liglif, and 
which t have also discovered in the agate, and in a great vaiiety 
of otUi^ bodies *, exist also, but in a very singular maimer, in 
the nitrate of potash. 

* By comparing in a rude manner the coloured lings l%|ned by 
dHTereOt bodie.s, with the thickness of the plates by which they 
^re* produced, 1 concluded that the conjugate diametet's of the 

* .Sec Pliil. Trans. Loi«l. 18t 1, ijhiI i. p. C!13. 
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Tings were nearfjr as m being the imlex of refraction. In 

tjbe nitrate of potash, howeiner^ their magnitude is i^uite anoma- 
Iqusji as it produces along the axis of the hexaedral prism a series 
of mmiature rings, nearly eight times less than they should have 
been according to the preceding law. The beautilul generaliza¬ 
tion of the pbaenomena of coloured rings, which we owe to the 
genius of the celebrated Biot, may perhaps afford an explanation 
of this apparent anomaly. 

The carbonate of potash forms also two images, one of wliich 
is Inight, and the other nebulous. They are polarized in an 
opposite manner, like those formed by the nitrate of potash, but 
tlie nebulous image is more distinct in the carbonate. With a 
prism bounded by natural faces, and having a refracting angle of 
49® 53', I obtained the following measures of its mean refractive 
power: 

Index of refraction for the hebulous image . 1*370 

Index of refraction for the bright image ., 1*482 

IV. On Ms Structure of doubly rf reeling Crystals. 

Notwithstanding the numerous discoveries which have recently 
appeared respecting the polarization of light, no attempt has 
b^p.miiide to apply them in solving the problem of double re- 
feactipn. , They furnish us, indeed, with a variety of beautiful 
phaenomena, analogous to the polarization of light, which always 
ac(X]iinpaniej| the ptodiictidd of two images; but they afford no 
ground of conjectui^ respecting the separation of the pencil into 
twQ parts. 

V^en 1 discovered the property possessed by the agate, of 
forming a bright and a nelmlous image, and of polarizing them in 
an opposite maimer, like all doubly refracting crystals, I w'as suffi¬ 
ciently aware^f the conclusions which it authorized* ; but as 
no other ciystallized body exhibited analogous phaenomena, I 
contpnted.inyself with statiiig tliesp ponclusious as mere conjec¬ 
tures, wlii^h required the sanction of numerous .experiments. 

In theVarbihate of barytes, however, and in the nitrate and 
carbotiate of potash, are presented with properties analogous 
to those of the agate, and are Sierefore enabled to resume this 
sid>iect, with that confidence which can only be derived from 
multipUed observations. 

When we^xamirte the two images formed by calcareous spar 
andtplber pe^ctly transparent crystals, we find that they have 
the same magnitude, and are equally luminous and distinct. 
There.% therefore, no circumstance which can lead u& tP sup¬ 
pose, that the light which forms the one image passes through a 


See Phil. Trims, Lend. 1813, part i, p, 101. 


part 



of douhiy refracting Crystals, 127 

part of the crystal, having a di^ent struc^re from that which 
transmits the light of the othe? image. In the carbonate of 
barytes, however, where the ttaiwparef^ of the crystal is imper^' 
feet, one of the imi^es is nebnlous and imperfect| and as the 
same phaenomenon is exhibited in the agate and hi the 
perfectly transparent crystals of the nitrate and carbonate 
of potash, we are entitled to conclude, that the light which 
forms the imperfect image is transmitted throuji^h tlie imperfect 
structure j while the light which forms the hfight image is 
transmitted through a structure of a more perfect kind. The 
imperfect transparency, therefore, of the crystal, and the nebu¬ 
lous character of one of the images, can be considered in no 
other relation than that of cause anil effect. 

. From the optical properties of the agate, this conclu^on de¬ 
rives a still higher degreeof }>robability. The two images formed 
by this mineral are not similar to each other, like tliose of cal¬ 
careous spar, though they ]ibssess exactly the same properties. 
One of them is bright and distinct,'* and the other is a mass of 
nelnilous light. Now it happens that the a|ite possesses two 
different kinds of structure, corresponding to the chara^rs of 
its two images, and ilistinctly perceptible even to the ua|M eye. 
One of these structures is Composed of small serpen^ffe Imes 
like the kgures JlSoJ, resembling the surface of wate|* thffled by 
a gentle breeze ^ and I have a specimen in my„poss^io% cme- 
half of which Has much larger serpentine lines thadt the other. 
The light w'hich passes through the Icrpcntiiiiie liiies^is^liat which 
forms the nebulous image; while that which passed between 
them forms the distinct This may be deinonstradted by 

a variety of exper^^ients. * 

When the light is traiismitted through a part of the agate that 
has the largest serpentine lines, the nebulous imagehas ap¬ 
pearance different from that which it has wl^n tlie light is 
transmitted through the other part where tlte s^^jatkie imes 
are smaller. If the agate’^ inclined in the directidl^’of the ser¬ 
pentine lines, sh as not to prevent the rays fromj^assi]^ Wtween 
them, the bright image will be di.stindly visible as bgfqfe; bpt 
when the agate is inclined in 0 . direction at r%ht angles to this, 
so as to prevent the rays from passing between the serpentine 
lines, the whole of the transmitted light is nebulous.,. He^ce it 
follows, that the nebulous image is produced by the imperfect 
structure of the agate, indicated by the serpentirae feium j while 
the bright image is produced by a structure the ttamfe that of 
all other transparent bodies. 

The curvature of the nebulous light, in some ^specimens of 
agate with incurvated veins, and its constant parallelism to the 

• laminae. 
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kminae, and to the jdirftetbn tjl tlie sprp^tine lines^ give addi¬ 
tional probability to thi» eoicluiioh^ 

Here, tben^ w*e have tt>ea8e<^^the most unequivocal kind, in 
wbicb one image of a doubly refracting crystal is produced by 
otue structure, or by one part of the Crystal, while the other 
image is produced by another structure, or another part of the 
crystal; and hence \vc arC led to conclude, in general, that the 
two images exhibited by all doubly refracting bodies, are formed 
by two differeul structures, related to some axis or fixed lin'. in 
the primitive crystal. Whether this difference of structure Is 
produced by a difference in the arrangetnent of the elementary 
molecules, or is owing to a combination of different ingredients, 
is a point which still remains to be determined. 

Thc^phaenomcna presented by the agate and tlie carbonate of 
barytes, convey still further informationwspecting the structure 
tltcse imperfect crystals. In opj direction, the light trans¬ 
mitted by the agate is wholly nebutou--; the perfect image being 
©jfiverted into a shapeles^loudy ma^s, and confounded with 
the' r^bufous iral^e. In ariother direction, one of the images it 
dl^joel and perfectly formed; and in one specimen, w|iich has 
l|i^^ty of depolarization, there must necessarily fcilWiper- 
fbel in^es. In a prism of the tiirbnnate of barytgsi' both the 
iitii^pes impirfect. in a second prism, the one image was 
tbfeother distinctly formed; whileii m other prisms, 
approxim^on t<j two perfect ifpagea. Hence 
ipperfcCT structure, which, in^geimrid, trans¬ 
mits ouly a mass of iiehulot^ light, allows a distinct image to be 
forgie^ when the rays are incidentiji one particular direction \ 
whij^ tl^ f)e«fect structure, which’^ln geuSal gives a dwtlact 
an impericct image to be formed, when the light 
peneffirajte9% by a particular jiath. 

WerAces, which I conceive to be irresistible, have a 
-higheyi^^^ of iin])ortaiK e||Jinn we may at first be disposed to 
They forui a reajlP|«tep in the explanation of 
■dosibte <h|ig csj.and indicate a part of that stKicture which is 
i|pcesa|y!:y*to tTOiHfernimon. The other plifeuomena of double 
refraction are stilUnvoIved in obs||iirity. The opposite |)Olajriza- 
,Jtwo pencils may he explained by supposing the |!Ty- 
stal to^^ist of laminas inclined in various directions; nwd* as 
2 siow'n in aiiq|hcr place the same phamorngt 
actttaliy produced by an artificial crystal composed m 
glassIplnteS.'? iTlifi most perplexing point, however, 
ordinary refraction which takes place at a perpendiieiillur iwci- 
dcRcb. ' phamomenon ls thp result of sa^ytraor,- 

. * PItii. Traas. Loud. J8'l4.-'ptfv4, • 
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dinary law of refraction^ flnigpns and Newton supposed* or 
is produced by forces dependent .on the elementary structure of 
the crystd* is a Question still trains to be determined. 
The extraordinniy refifctioii and refraction arising from the bst 
of these causes, wbich I have discovered in mother of pearl*, 
present an analog), by ho means remote, to the phibiomena of 
double refraction. 


XXIII. Of the Physiology of certain Disorders of HetiJUh 
[minded on a Knowledge of the proportionate Development 
and Functions of the special Organs of the Mind* By 
Thomas FoRSTBa,‘’£^^. 

i 

' To Mr, Tilloch, 


SiE,—dToriner paper l%ndeavoured to point out, $dnie of 
the practical application^,of the discoveries into the struc¬ 
ture and functions of the brain, witK a vieiv dli^show the various 
means ih which it might become useful to society, ..f’ots ,! Con®*- 
<fer inquiry as to the particular utility of any seretlc^ fee 
m^eo ih^tbe general que^on, Whether or no it bewlbe'll]^- 
tration bf ti^ath ? Yet it is of use to particularise the,;^s^j^^ |:^ 
po^s for wbi<^ it may be employed. I pppceed^'tp mdidon 
briedy aCurious facts relative to the histo^of 
of ab^l^lon bf mind, and to tlmr confcxioit jlSIif^ar 
organiKatibn. ^ ' 

i.t seems to'me, that we^annot obtain any accurate knbw|e%e 
of Ilic nature of ^is men^^'disorder, till we hayc fifst bccbine 
Acquainted with the mind in its healthy state. Ihsan^ ^^Adnsts 
in the eitxmeous or inordinate energy of the functiop^iof tbc mind 
in general, or of some of the faculties in partiiiilar^,;/‘^dlearii 
the physiological history of those,^|fFe must prcvioti^^i^ow u^t 


are the primitive facultiei^f the blind in a healti 


we must first know the pllssions, learn what qre tte residts of 



primitive and uncompounded organs, 


c cbm^otm<%d 



♦ This substance, whose remnrkftble optical properties I Imw cxplftiiied 
pla^e, resembles ilic a^te, tlie carbonate of btirvl|$il send the 
pitraletold carbonate of potash, in giving; a bright and a nraiditiisdmage, 
transmitted in one dirt'ction, and two bright imag^ when 
^ , , j.j^wsinitted in another direction; but it possoiSel tlii# property 
(■ft^teibiitietances of such an extraordinpy nature, tbetl Cbidd nut vltli 
pl^rleiyJcavfr introduced any aCcoout of It into this paper. 

A nptti^ et^Soft tobsnaices, of animat and vegetab^ipsigip, hiwc like- 
wUe the fMCttity of fortm^ a bright and a nebuloaS*ia)^e^«Nider Various 
singuku: nuxdiiicatioftt. Account of,the results which I has'e obtaior d 

with this class of shbstancea, will be found in aiiotlicT paper. 

Vol.45. No. 201 Fek 1815. I 


of 




ISO the Physiology <^,c^lain iyuiorders of Health, 

.of two or more nep^ate faculties; what ar^ the mutual influences 
of the ^liferent faculties ; ami lasttyj yirhat external^ stimuli, or 
M^hat particular stages of digestive disorder andhodil^ ill-health 
in general, excite particular sentiments and propensities of the 
mind more than others. At present oUr knowledge of tliese 
data is very imperfect; and consequently our view of the aUer- 
rations of mind is very limited, and the little knowledge gained 
from the experience of apparently incongruous and unarraiiged 
particulars forms as yet the l^is of the medical treatment of 
maniacs. My own very' limited knowledge of their diseases 
prevents me from applying the knowledge of the organs and flinc- 
tions of the brain, which f^iave obtained from continued obser¬ 
vation; to the elucidation of madness on «uch an extensive scale 
as might be prac^eal for many others, whose experience of the 
conduct and history of madmen migh| enable them to be of 
great service in elucidating their sort of diseases; if they would 
patiem^y investigate the facts wlHeon the new views of the 
cerebral functions are establkhed. I shall proceed to mention only 
a few C€msideratiq|i8 of sonmCommon d|p|)rders*of mind, which re¬ 
flection and observation of the connexion between the forms of the 
brain and the disorders it occasions the subject of have suggested. 
yfe cannot describe manias withot^adverting to the passions of 
whkdi they are fremiently exaggerations, differing also ip the mode 
uf the ^aniacal fury, for example, seems a disordered 

actkMl ^ t^e ol§an of combativeness, more nr kss catenated 
of otheroigai^ When the organ of destructiveness 
is tnUCQ'^excitQd in Ijnadness, it causes many of those horrible 
nlurders and acts of destruction committed by the InMne, of 
which Cases are familiar to all kee^|^ of then^. Pride is clten 
strongly ekcialfl in madmen, when the organ of haughtiiie^ Is 
iaigefy developed. In short, where’there is a decided character 
in the m^ia there is a large develc^ment of the corresponding 
organ, ^e^^are instances men mad in the organ of bene- 
vplenee, wro'gjve away all to wc po<^ In the organ of religion 
dre inmunerable maniacs, as||bere are likewise in my¬ 
sticism. The i^at dev^pment then of particular organs points 
odt the particular,|Mur^f many lunatics; while ideality pro- 
dnet^the str^ge imaginations of idh There is the late well knbmi 
insfalfce elf a person mad from constructiveness, who im^ned 
machine constructed under ground to destroy him. Maiwess 
too ’Uiay be only on one side of the head in some cases j as in 
thit related by Dr. Sjpurzheini. I merely hint at those fhings 
now, for subjects of future observation.*^^ 1 shall* ebnchide 
with ati observation I have made.^ and%p^^ 

driasts. Melancholy seems to action of the 

or^tii of cautiousness j we 'dWhylTi ^p ^l’^t^olthpahied with fear 
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arid anxiety of tome km<i j iwd >1 have noticed that those persdhs 
who am sid)}ect to fits of ^ts dikn^r have that organ much 
developed. I have indeed obsemd this to he the fket ip cases 
too nutnerous to doubt of the connexion between the two cir¬ 
cumstances. The fear of death, the fear of hell, of dsenfoiis^ of 
accidents, &c. are the result of «this organ 5 etlucation, external 
impression, and the mutual influence pf other faculties modify 
the affection, and determine the object dreaded : but the ui- 
trinaie character of the disease is«the.«anie; fear and anxiety are 
its, characteristic marhSf In hypochondriacism, the orgm of 
ideality suggests the whimsical^and delusive ideas, for fear, or the 
organ <Kf cautiou 6 ness,^'''to act upon. Brit ns persons thus or* 
ganizied are not alwaj^ hypochondriacal and^tnelauchol^, some 
state of bodily iil-heaith must be necessary tri* the production 
of the disease. I thtnH the opinion of antiquity, the sancUon 
of ages, and facts well hncu|u to modern practitioners, warrant 
the notion that disorder| orroe organs of digestion, and partieu* 
larly hepatic irriCa^ion, ^rcise in th^r morbid |e<^l^. 

If so, the disorder of th^bylopoietic visc'cra imst have a special 
sympathy with the organs of ideality and cnutlmisiiess; for, if 
they merely excited the brj^ in general, the organs qf the re* 
flective powers would have’lf commensurate action, arid the’jer* 
rmieous ideas would not prevail; which is far ffotri thri 
case. .Tfae|efle^ing organs grow weaker, aj||d at last th*/;|>a)f 
tient tqrreason against feeiini^at first known 

powersi to be fallacious. Som^mes, ||||en t||^ organ ^Indi* 
vidufdity is weak from smallness aild disease, the patient leeufies 
thrit external bodies have no real existence : wlicn it is tn^ large 


and diseased, he foncies ne^as heard every new^hing before. 
In other cases pf defective individuality, I have known singU con- 
sciousriess destroyed, analogous to double visioni< ^ Th^e and 
many other facts are curious, and lepd me regIrd iddIviduaMty 
as concerned in single conscious^^, and other fvm<itfoas 
bated to the commissureM ^ f the brain alone. For it seems to 
me that the commissiires ^inot be th^cause ^y we conceivn 
one object to exist externally, and to ^ifopision and to act at 
the same time; and there seen|| to me a great dhalo^ in the fonc* 
tion of mind whereby we conceive unity of existence fl’Om (fotfolri 
impressMUis trf the same organ, and that wherdt>y we ideritHV the 
sensations of different organs, and regard them as qualities, 
exterifult 3 ;mdy.-~-l 4 ttle however, indwd, is known abont these 
things at present 1 bat, little as it is, it must be studied and 


■ 

on theories, and a blind respect for fhe 


doctaiae of tim schoolii^ Jftaye Steady caused metaphysics fa ap 
pear absurd, ^ vague$ and medhdne con* 

Jradictoiy or empiHpti|»/.ii^||i3in‘*t follow Nature, and not those 
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Vbp hare previously jsonght her iu yjuiUf . | ©jrJy wish to cKoite 
others to lay as I have dqne, the jrotions of the old phiio* 
ackers, to discard all previous opinion, and to reason only on 
facts which can be demonstrated. 1 am contented when these 
facts are pointed out to me by the greater industry of those who 
arelU'avellingy like myself, by short stages, from the bottom to the 
top a mountain. 

Yours, &c, 

Thomas Fohstsr* 
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Dr-s. Gall a«d«SpURZHEiM’s Physio^ommical System, 
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Iject, 9« Oertaix functions are n^iate, others immediate. 

XXIV. Organ of space. 'IQWs teach^ the relative position of 
objects to each other, and enables'^ to "recollect placoi. 
Gall is so deficient in this faculty that he often forgets the pRr> 
ticular apartment of his patients, w|mre there are, as in Vienna, 
many inhabitants in one house. TfiS organ consists of two eie** 
vations over the eyebrows at their inner end. Astronomers, 
traveller ind vo]^ers have this organ highly.^eveloped, as in 
NevKtpm Captain ^ok, &c. ^nimals also possess it, and find 
the^r roul^ from ^ery jeemote palaces. Instances of dogs carried 
in canaches froni^'ieriM to Petersburg, and to London, from 
Paris to Marseilles and Naples, an^yet they found tlteir way 
back ,to their |^rigiiial homes. Th^lacts are inexplicable on 
the supposition that animals smell the paths of their master a. 
Cats have iik^ise been known to travel several miles and ean-ry 
their kittens. Pigeons were taken from Liege to Paris and suf¬ 
fered to escape: one returned ^[jiege in two hours, anotlrer was 
a.day, and a third returned Wter t^e. days. Some authors 
have considered this a mth sense. Swallows, storks, quails, 
starlings, nightingale|j &SPrhese fowls not only come bai ta the 
sarneoljmate mid ewintry, but to ^e same window, bush, chisp-> 
tree, These migrations al^ not from want of food, as 
they frequently occur when food is abundant, and cer tain birds 
of^ arrive in certain climates before theH proper,food; is |rro- 
dm^. Nightingales in cages beoome uneasy and disquieted at 
the poriod of emigration; which proves an iiMernal feelii^. Tins 
faculty piakes the traveller, geograpber,, landscape painter; it 
recidH^b localities, judges df symm^ry,,. measures space, and 
distwtee, and gives notionk of per^pec|iye4. primitive faculty 

is space* ell things 
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XXV. Orgtm ff mdar l« £n «t«!Viitkm at thfc Wtar ^xtft’eiriity 
fif the eyebrows. Dr. S. has diseovered this ifn^n stiice hia nt- 
rrval iik this country, and consequently its ||)Ositidn and fancMons 
are not sufficiently determined. It induces habfts of regdltir ar¬ 
rangement, system, &c., and is more common in Ei^land than 
in any other cotbitry; Cleanliness belongs to this faculty; but, says 
the Professor, observe the faet and the organ, and then decide. 

XXVI. Organ of time. Some persons are fond of chronology, 

otliers never thinK ot it. There % more connection between 
order and number than between time an(| number, and more 
between time and order thai|,*time4nd number; order has a rc* 
latkm to objects, timal^o events or facts j^tlie organ of time there¬ 
fore is situated abovd that of colour, and literally over that of 
space. ^ ^ 

XXVII. Organ if number j or of mathematics 5 this organ 
consists in the external ai|||)e of the evebrow being lower and 
more full than the internm. Children of five year’s old often 
manifest this faculty, ^^ch relatfeft to nmnl>er, unity, and cal¬ 
culation. Gall called n tiie faculty of niathematics ; but it does 
not appear to extend beyond arithmetic and algebra, as geometry 
and other branches of nia^ernatics require the organs of ‘form, 
Mie, colour, &c. It is win developed in Newton, Euler, the 
late Mr. Pitt (a financier), and Jedediah Buxton, rvho ^unused 
himself by counting the number of words (i^ll-ick spbke on the 
stage during a night’s performaiKSi^ Negroes are very ddlCf^it in 
this faculty, many of them being abl^^^^to cilunt only to five. 
Magpies, it is said, can count only three ; but Dupont of Ne¬ 
mours alleges they can e||§^erate nine. * 

XXVIII. Organ of tune; neither ear nor voice is sufficient 
for musical talent; men hear as well as woineu, yet the latter 
sing; Sifiitnals hear better than man, hut do not sing. ■ Some 
per 'ons almost deaf have musical^ents; otheisliave a good voice 
and no musical talent, w hile ^fliers ig^ain have mitsical talent 
and no voice. Birds without instructions. l\*is orgait 
gives the forehead a square appearauese, as it forms an angular 
ridge from the temple to the top of toc Ibyehead, and the eyes 
are slightly depi^ssed inwa^. ' ' ; 

XXIX. Organ of languages. Gall, observing that tb^ with 
large prominent eye^ especially if below them there, appeared a 
swollen circle, like tmn: in the heads of Locke, Milton, Voltttire,&c. 
hud always a good verbal memory, supposed that there werd two 
orgpn») one of w'oMs and the other of latigui^s. It is true, 
some persons easily acquire tlie spirit of different kmgUdges 
witbottt having a memory of words, and others easHy lehm 
words without knowing the spirit of any language.'' Neverthe¬ 
less, Dr. S. thinks thialmt one faculty. Judgenient'he considers 

13 only 
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cmly a mode of action, as pleasure and pain are modes of feelings 
every faculty having a good or a bad mode j hence he concludes 
that the memory of words and philology in general origjmate in 
the same faculty. If in a skull we find the sockets of the eyes 
deep, it proves that the brain had not been large there ; on the 
contrary, if the sockets be shallow, it indicates tl»’greater develop¬ 
ment, the brain having literally pushed the eye-balls forwaid. 
Here Dr. S. took a masterly review of the question respecting the 
influence of words on ideas, In France the opinion has re¬ 
ceived academical rewards, that words give ideas, and that per¬ 
sons are incapable of thinldtig \^hout words! But havc<ani¬ 
mals a language ? The term idea is amltiguous, some taking it 
according to its ^ymology, others metaphorically. Dr^ S. calls 
every conceptioniof the knowing faculties an and reflection 
every function of those faculties which coiripares. Every faculty 
eiusts by itself j we feel without kqpwing the name of the feel¬ 
ing 5 We perceive external objects without knowing that the 
medhim is light: therefore thf idea exi^ without a word* Pro¬ 
pensities and feelings exist without tM knowledge of words; 
these only serve to communicate a knowledge of them to othws. 
Individuals communicate their feelmgs and sentiments to each 
Other; one uses artificial, and anfMier natural language. The 
feeling of anger always shows itself, and is intelligible even in 
man to animals; it is the natural language, an^ is consequently 
inteil^ble to every being <?|ipable of similar feeling A dog 
knows when his ma^t|r is angry, because he possesses the same 
faculty t but he cannot understand the natural signs of adoration 
to God; yet do^ have sometimes ^|own a few things in three 
languages. This natural language b common to all animals; 
the young cry, the mother hears it and gives them foodthis is 
known by the^liffcrence in the sound of the voice; the male 
calls the female; hence animals have a natural language. Arti¬ 
ficial lan^agc is peculiar to |||n; he observes, compares, and 
imitatea; animals cannot imitate tllllr sensations or multiply 
their enjoyments; man only makes a language; the same fa¬ 
culty enables him to prodite fire, make clothes, &c. The voice 
is the gefieral meiis, the senses aie only the fnedia; the dumb 
use |i^tiires, the deaf want only one sense. The organ of lan¬ 
guage therefore is the capacity to learn si^s; eome eannot learn 
lat^|;nages ; it is a partial idiotism ; otheiUkcquire only sufficient 
knowl^ge of abstrfct signs to form single words. Some hydro- 
cephalie patients have the eyes prominentjP^the same m ^ the 
Organ of language was highly developed, and are nevertheless 
destitute memory* On the other band, jiome pme^s havc 
been known to spe^ without a tongue^ 
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fWe have to apologue for the of tiie preci^m|]>ctore in itt yih- 

per plar'e, from ha havin| been noisiaid.] 
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Lecture 16. The terminatiMi of education is in civil and 
criminal legislation. Those who form institutions ahouhl know 
man, otherwisedithey caimot be permaiu'iit. Have then jphysio- 

5 gnomical inquiries a tendency to influence legislation ? is 

egislatioii ? Subordination of the faculties ; one must be »Ub- 
mitted to the others. Very few aqt morally or do good merely 
fay love* but great numbers do by law. Legislation if defective 
cannot be universal, and thpre can be no iontradiction between 
divine and civil legislation; the happittfss of this world is not 
contrary to that of%he next. All faculties proper to man are 
the foundation of legislation; it must be just, charitable and 
firm; if only charitable, the aim is not fulfilled ; if severe, we also 
faU. What is the aim of^riminal legislation ? Certainly not re¬ 
venge ; but, 1st, to prevent crimes; 2d, reform criminate; and, 
3d, secure society aMinst inconi^ible malefactors. How are 
crimes prevented ? Wi punish, it does not prevent them; 
preventing crimes in adults is the continuation of education. 
Certain punishments are not feared, and are therefore useless; 
edtication is more powerfid than punishment; idleness, laziness, 
and sometimes the laws create crimes, as some laws are not 
against crimeij^ but arc only peculiar perceptions of^some minds. 
Educate <and keep donm apimal, and confine incorrigible 
criminids; but how ? The houses of olprrectipn in their actual 
state are houses of perversion. If children be taught or treated 
as animals are, they must also be perverse. ^ Suspected persons 
and children now often nvlin prisons with the greatest criminals, 
where, being idle and ignorant, they learn nothing but how to 
commit crimes. If men are designed to be honest, treat them 
so; educate and enable them to earn a living rather than to grow 
worse. ’Many charitable insfplitions are positive rewards for 
crimes; criminals should be corrected, but not rewarded; such 
arrangements are unnatural, and must be temporary. Bentham’s 
ideas of criminal legislation are very^goqd* insti¬ 

tutions in Philadelphia. Correction is the end and aini; and 
untid criminals are corrected, they should not be allow^ to be 
at in« society. It is very unjust to punish all crimes witli 

the teime punishmciit; death does not prevent crimes; legisla¬ 
tion should think of other means. It difficult, indeed^ but 
should be studierK^ Some criminals are inoorrigible and guilty, 
odteta incorrigible and innocent; the former must be punished, 
the hitter beingidiots must be confined. Idiots may liijave some 
parts of mind, but not a will, aud fare oojisequeutly iMit to ho 
punished ; tiwte are idiots in propensities and in sentiments, as 

1 ^ well 



136 Dr, SpurzheinCs demonsiTMtive Cowrse of Lectures, 

well as in intellects; some of them have a talent for music, and 
Cfibtias have had constnictiveness. Diseases of the mind inter¬ 
mittent ; and hence partial insanities which arc diffici^for a 
judge to recognise. Absolute and individual justice; the’%rmer 
results from the sentiment of justice united to the superior fa¬ 
culties, the latter is followed by legislators. ^ Augustin ob¬ 
serves, 'fhe letter kills, the spirit preserves. Grief weakens the 
facnlties more than passion, and the strongest feelings may be 
perfectly (piiet. Here Dr. S. took a survey of the different 
crimes cif jmirder, suicide, ahd infanticide* : the latter, ob¬ 
served, was the only c^iine on which men legislated without being 
capable of a condition to comihit it,'lnid congecjuently they shonjld 
proceed with gre^ caution. Such crimes often occ^hmed 
by diseases of the mind. This term the Professor considers un- 
philosophical; the derangement is in the bofljrand organization ; 
the mind cannot manifest itself without an organ, as we cannot 
see withpiit eyes. In future we must consider the diseases of the 
brain lijce those in the other p^ts of the body, and that some of 
them are curable and others ^urahle. Such diseases must be 
divided according to their cause, and receive a physical and mo¬ 
ral treatment. The propensities are to the brain what food is 
to the stomach, air to the lungs, or light to the eye; they must 
not be aggravated or indulged to excess, any more than excess to 
any other organs. If the brain of children he too large, then do 
not exercise their minds too much; the mind Sometimes iri- 
ci eases so that children die. Irritability is periodical; friends 
or persons of similar di^ositions experience this feeling at tlie 
same time all over tiie world, in Vienna, Paris, or London. All 
phoenomena have |ieriodicity; plants^,mcrcase more in spring, 
and children grow more at one period than another. Every one 
feels a iwli lue tangern once a uioiith, when he W’ants appetite,, 
is disgusted apd j)eevish with every thing. Some persons ex¬ 
perience this tw^icc every 28 dayfe; then it passes oQ', and they 
become cheerful as before. M^ical men then say they have 
cured such a person, but nature has d^ne it. Derangement 
occurs at, certain periods, ,|when suicides are move numerous; 
these attacks can be anticipated. To cure such diseases, the 
period must pass, and then the*irritaKlity subsides. Thus, pjj- 
served Dr Spurzheim, in his concluding lecture to an audl^ace 
of British philosophers, I have demonstrated the truth annomjcfd 
by Charjles Bonnet, that “ the moral nature of man is discpvpr- 
able by his organUatirfti.” 

• Tins crane ipight be almost entirely banished from society,,sire|«,d^ 
fathers of inurdered diildrcn always to be tried by tlic laws of tile lu^d, 
nod subjected to a cCrtani punj^hment, according to the degree of guljt 
which m impartial and caligbtencd jury might determine. 
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XXV. On the fm Alg^ahal MuUipUeecti&n, 

^ By Mr, J. D1U.0N. 

To Mr. TUloch, 

Sir,—Having «een in your Magjizme for January normjre- 
marks by Sir H. Englefie^d, tending to explain the algebraical 
theorem, at once sq necessary for the young mathematieism to 
master, and yet so difficult for him fully to understand, that a 
mgatiue jquautity, multiplied into a negative quantity, give^ a 
positive result, I beg leave to add a few observations which 
ocomred to me upon the subject, and which may perhaps in some 
degree tend to place the matter jn a clearer point of view. 

The signs 4 - and ^ appear too generally (at least in ele¬ 
mentary works) construed to mean pi us and mitms; a sense 
which, though perhaps always included in, does not appear to 
constitute the whole of felicir definij^n. The sign 4- si^ifying, 
in faet, that the fenn to: which ir ll prefixed is positive^ and tbs 
sign — that such term is negdtruVy that the one should \itplus, 
(or the object of addition,) aiid the othermi/v, (or the object 
of subtraction,) when addition or subtraction with other quan¬ 
tities is in question ; these are rather cojtsequenves flowing from, 
than essential parts of the nature of, such signs of + and —. 

The fallacy of considering + and — as merely meaning plus 
and minus, will plainly appear where multiplication or division is 

iV? 

intended, as — a x h, where it is evident neither plus 

nor minus can he meant by the signs 4 and —; and it is in this 
fallacy, as it appears U) me, that all the difliculties of tlie present; 
question have their origin; for, by always affixing the sense of 
p isitive and neguHue to these signs, nearly all the obstacles which 
impede the progress of the learui^on this subject will vanish. 

I scarcely need previously to dhserve, that the algebraist is as 
conversant with the idea of a negative as of a positive qumitity. 
Consdderaljle confusion appears, howe^, to have arisen frqm at-» 
tempts to render this idea familiar to minifs .not accustomed to 
abstrg^ct reasoning. Thus, tliereforc, it is frequently represented 
thg,t >r- ^ is not $0 much the negative quantity a, as it i$ the 
positive quantity a with a mark affixed to it, signifying that it 
is to be suhtrected from some other quantity either actually 
known, or to be discovered; whereas, in fatft, it should.be con¬ 
sidered as strictly a negative quantity, capable of destroying or 
comrteructing a positive quantity of equal value, when it comes 
in contact with such, and existing in the mind in a way perhaps 
somewhat similar to the ideas of din’KiU’^s, silence, or vacuum, 

which 
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which may be considered as abstract negative ideas, expricssive 
cf the absence of light, sound, or matter. 

To apply these premises to the subject under coDy||^ration, 
namely, the multiplication of algebraical quantities, under all 
the varieties of the signs + and —: of this multiplication there 
are three cases. 

1st. When the terms are both positive, + x +. 

2d. When only one of the terms is positive, — x +» 

3d. When both the terms are negative, — x —. 

For the Jirst then, to take an instance, + a X + ; we have 
only to remember the well kpown principle that the multiplier is 
merely an abstract quuitity, expressive of the number of times 
the multiplicand is to be added within itself, and we sliall im¬ 
mediately perceive that the result must be -f, as it is merely pro¬ 
posed that + a should be taken I number of times, without any 
alteration of the signs, which are indeed expressly affirmed\sy the 
sign +• fdhxed to I, 

For fhe second case, — 4- f’; it is equally evident that 

— a taken b number of tin^ must on the other hand sdways 
reimdn —, whatever may be the value of b. 

For the third case, — a X —1, where the difficulty is sup¬ 
posed to rest, it may be previously remarked that if — a when 
multiplied (as in the second case) by box + b gives a negative 
result, then may it beforehand be expected that this same — a 
when multiplied by — b will give a contrary, that is a positive 
result. 

It is a well known position in logic that two negatives make 
an affirmative; tp say that a thing is uot not so, is in fact but a 
more circuitous manner of saying thm it is so, mid exactly this 
process appears to take place in the case before us. The result 
of — a X — ^ is 4- aZ' for this reason j a X b ss ab, and the 
negative sign of the a is (if I may so express it) itself negated by 
the negative sign of the b. T]|^ quantity a had,, we must sup¬ 
pose, become negative by some previous process; the reversal 
therefore of this sentence of negation must be as necessarily 
the consequence of its belig multiplied into a negative quantity, 
as the conrinuing subject to that |entence woi^ have resulted 
from its being multiplied into an affirmative <nr positive quimtity; 
in other words, the sign — prefixed to the b is, in fact, tm nega¬ 
tion of the sign belonging to a, (the quantity to be mult^ed,) 
whetl^r the sign of such quantity be positive or n^ative. 

The origin of the error, and the consequent existence of the 
difficulty in question, appear to be this: that the affirmation of 
a peNUtive quantity, (as a X 4* b^) and fhe ncgatitm ef a motive 
quantity («s — a x . -*• are supposed to be the ebntmst, or 

anritheski of each other ; wl^reas, m so for from being op¬ 
posed. 
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they lird but 1 I 19 same ^ing stated in 6 ther words; or 
rather ^ey tend, by different methods, to a similar result: the 
real coilrast will be found .to exist in the affirmation of a po 8 i<- 
tive quantity, (as a x 4- b,) and in the affirmation also (no^ the 
negation) of a negative quantity, (as — <i X + h;) and mis con¬ 
trast is exemplified in the contrary results of the first and second 
cases stated above. 

Two obser\’ations only, in the way of elucidations, finder 
occur to me; it should be remembered that in the multiplica¬ 
tion, as in other processes of algebra, the signs only affect the 
signs, and the quantities the quaiUlities: in the multiplication 
— a X — to perceive the separate effect of the one sign upon 
the other, let us suppose b ecjual to unity, and wc shall findj ac¬ 
cording to the foregoing principles, —ax—bi=s-^a; then 
taking any other valuebf b, bs 10, the result will he — a X —b 
«= 4 10 a 3 = + ah. To show that the result of 4 a X + ^ 
must be similar to that of — a X — it may be obseirred thkt 
as a new' result of the multiplicatidiu -h a x + bi& prodioe^b}' 
the alteration of one of the signs, as — a x 4 so the original 
result will again be equally and indifferently brought about hither 
by the restoration of the original sign belonging to a, when it 
will stand, as before, 4 a X -h b; or by the further additional 
reversal of the sign the remaining term (4 b^) when the same 
product will be represented by — a x — hence 4 a X 4 ^ 
3 = — (2 X — I; and hence a negative quantity multiplied into 
a negative quantity gives a positive result. 

Trusting you will excuse a degree of prolixity, and even of 
tautology, which appeared necessary to elucidate a subject ex¬ 
tremely exposed to difficulty and misconstruction, 

1 remain, Sir, > 

Your very obedient servant, 

Taddlngtou Green, Feb. 20,1815..^ JoHN DlLLON. 
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A Treatise on the Construction of Maps; in which the Ftpjec- 
tiom of the Sphere are demonstrated, and their various prac~ 
ik^ Relaiimu to mathematicdl Geography dedttced and ex~ 
pinned, ^stematicalh arranged, ana scientifcally illustrated 
from Twenty •eight Plates of Diagrams ; with an Appendix 
used copious Notes, By Alex. Jamieson. 8 vo. pp. 292. 

JL KB tMma of tim author are modest t ^^n a sciencc'^at has 
outirved the vic^itudes of two thousand years, and become 
splendid amidst even the viot of barbarism, or^^ality is hardly 

to 
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to \m ^expected, if, bow<ev6r, the oompikr has su^qejasfully ar¬ 
ranged and condensed the scattered resfoai’ches of vtuious authors, 
and united the theory of ancient mth the practice otl modern 
discoveries, he has perhaps done all that could reasonably be ex¬ 
pected.^* It is but justice to say, that the author has done all 
and done it well. The work is divided into ten sections. 

Ist contains preliminary remarks on the nature oi’ the 
tenestrial globe, its circles, axis, poles; on latitude, longitude, 
and the positions of the sphere: the 2d presents preliminary 
cb^rvations on maps and charts. These serve very naturally 
to introduce the student to the 3d section, in which the prin¬ 
ciple^ of the orthographic, the stereographic, and the globular 
projections of the sphere are fully demonstrated; and the last 
of these is investigated in a manner entirely new, to prove its 
superiority and admirable htness in the construction of maps. 

In the 4th section theory descends to practice; and, as 
certain combinations are proposed to he effected, the projections 
are handled in the form of problems.” The 5th section is de¬ 
voted to Mercator’s projectimi; tlie origin and properties of the 
rhumb line occupy the 6th; the 7th embraces the meridional, 
equatorial, and horizontal construction of mafis. The principles 
of developing a spheric surface on a plane are investigated in 
the 8th section. In the 9th, which unfolds numerous projec¬ 
tions of particular maps, the constructions are presented in a po- 
pulm* form, and include everything of essential service in modern 
practice. In the lOth section is shown the extensive appliccitiou 
of the orthographic projection of the sphere in the construction 
and use of theAnalemma—an instrimient which, with the assist¬ 
ance of good maps, will ntjft only solve many curious problems, 
but he alniost equivalent to a terrestrial glrrbe. 

The Appendix contains various methods of drawing large cir¬ 
cles and ellipses; directioiis for colouring maps; a catalogue of 
some of the best maps, and gs^ieral rules and observations for 
judging of the accuracy of maps. In the notes and illustrations 
with which the work concludes, various useful historical and cri¬ 
tical remarks occur, drawn from numerous sources, some of 
whjeh are difficult of access. 

History of the University and Colleges of Camlridge, 

By G. Dykr, A,B. Two Volumes, 8vo. 

We have perused these volumes with nmch pleasut^j. and 
have no hesitation in saying they are calculated to aKegdmot 
only amusement, but much useful information and instrue^on* 
The general subject is not of a nature to denlartd ainch^^'roowi ^n 
a vRork like ours; hut the 8th and 9th chapters iffiort, 
and falling within our plan, vre lay them befme our readers. 

Cu.'vr. 
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,, Cha^* VUUi '. - , 

j4g€ <f Sctonct^Vhihsophy^Bacm, and others^ ' ■ 

We must now spealc of Science : for the period froni; ll^ras-f 
mus to Bacon may be called the age of literature j thaji J&oiai' 
Bacon to Newton, of science and philosophy. And 
feels a pride in ranking both Bacon and Newton among her 
** Bacon has been called the restorer of science, by raising it o^ 
a broader basis, and, in contradistinction to the ages which pro* 
ceded him in this country, by deducing it from cxjicrience; 4a4 
observation, rather than uncertain rules and precarious ratioci* 
nations. He was of Trinity College. He, at length, rose to 
be lord chancellor of England: but, from his childhood, w^as 
60 generally conversant in books, and of such comprehensivein- 
tellect, that queen Elizlabeth, to whom he was known througK 
his father, iSir Nicholas Bacon, used to call him, when but sevea 
years of age, her young lord keeper. 

Sir Nicholas is well described hy one, who had well 
the characters of queen Elizabeth’s ministers, as an arch piece 
of wit and wisdom; as a getitleinan uiid a man of law; and of 
great knowledge tljercin, whereby, together with his other parts 
of dexterity and learning, he was promoted to be keeper of the 
great sealsuch, too, was the literary character, and such the 
political progress of the son* ; and both were of Cambridge. 

Ijord Bacon’s aim v/as to point the readiest way to universal 
knowledge j to shew how what the ancients had done might 
be rendered more perfect, an<l^the human mind directed to new 
. discoveriefif* With these views he published, in 1C05, his two 
books on the Advancement of Learning, and dedicated them to 
James I. But the aim of this extraordinary performanoll^ is best 
described in his own language. “ I have taken,” says he, in a 
letter to lord treasurer Burleigh, all knowledge for my pro^ 
viuce 5 and if I purge it of two sorts of rovers, whereof, the one 
with frivolous disputations, confutations, and verbositi^, tlws 
other with blind experiments, and auricular traditions and im* 
postures, bath committed so many spoils, I hope 1 should bring 
in industrious observations, grounded conclusions, and prohtal^e- 
inventions and discoveries, the best state of that province,” A 
few yearn afterwards he sent these letters to Dr. IMayfair, Lady 
Marganec’s professor, to be translated into Latin; but herein he 

V Ob*«rvaticms on thsjjfe of Sir Nicholas Bacon and Sir Francis Bmoq, ia 
and l^vuurites of England. P. 2S'7 and (HK). 

^ VistuB cat; enim nobis, etiatn in iis quee rccepta sunt, nonnullam i^cese 
S^iruia ooQBtno, 'ut fnclUns veTOribns pcrfoctio, «t oovit aditus, 
detut;,’;9^ldaruitt'Ar(Soaientaad Angm.'Scirnt. 

t edWcfft of thh work wai puolished ia IsOS, by fik, M«m 

IbrmeriyblTiinttyCon^' ’ 


yn» 
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was not so successful, at first, as King James: Bacon not liking 
the specimen returned him « Playfair’s Ls^nity. They were, 
however^ translated afterwards by other hands. 

in the year 1629, he published his Instauratio Magna, 
called NoTum Organon, a title taken from his great predecessor 
Anstotle*, to the materials of whose writings he wais greatly in> 
dhbted, though he raised them on his new foundation, as Locke 
was greatly indebted to Hobbes’s foundation, though he shaped 
his materials into a different form. Bacon, in a letter to the 
king, says of his Novum Organon, ' I hear my former book, 
of ^ Advancement of Learning, is well treated in the Univer¬ 
sities here, and the English colleges abroad, and this is the same 
argument and deeper.’ 

^ In 1623, he published his famous work, de Augments 
Scientiarum,-which, however, can scarcely be called a new 
book, it being an enlargement of his Advancement of Learning, 
put into a Latin dress \ in the adjusting of which George Her¬ 
bert, the Cambridge poet, and Hobbes, the philosopher of 
Mdlmesbury, gave their assistance: wlrich reminds me, that 
Bacon’s practice was much imitated by fjobbes, some of whose 
^ter•works were but enlargements of former experiments. 

The 

* Arutotle, iu the opinion of every one, was a most extraordinary man; and 
wrote upon all subjects, metaphysics, physics, mathematics, mechanic qaestiens, 
physit^nomy, morals, politics, and poetry, &c. Diogenes Laertius de Vuis, 
&c. Philoa4|»honim, lib. v. p. 3S3, edit. Casauboni, 1584, says, there were 
40 volumes of his, of the authenticity of which there was no doubt: A 

tyyoi wut nTgmxwvt, v« yt Many are lost, of which nne 

was pliably the valuable of any, wfX^rMu t^n^cra mu txurtr : 

The Governoients of 162 cities. Some Fragments of this work were collected 
from aodent writers by Isaac Casaubon, and published. 

Of Metaphysics <r«* fveixm), as he terms them, be has treated at large. 
Of Grammar and Logic, it does not appear that Aristotle treated, a$ they have 
since been formed into systems or arts, and taught in the schools. The works of 
Aristotle, read by the StholaUus, at Cambridge, were Latin Translations by the 
Arabiant, iucorrectly made, and often crudely wrought into their own theories. 

At, and since the revival of letters, varioas arts of Logic were published hy 
Ramos, CreIJius, Bertius, Ilnnnfeus, Moiipeus, and Keckerman, and after thesn 
by Bei^ersdicius. these, some profess to follow Aristotle; others, to bold 

him in contempt: but as Aristotle ba%^t treated distinctly of method, the 4th 
instrument in Logic, and ac, probably, th® Categories, or Predicaments, were 
not his; and as he never formed his Treatises into a system, or Art of Logic, we 
may be often led into mistakes about Arls^le. I say the Categories were 
pnAaihly not Aristotle's, because Diogenes lai^rtius mentions onijT one houh of 
Categories, ed. Ding. Laertins, ut p. 317: whereas the CSate* 

gqriesas we now bave'them, consist of three parts, rogulatiy tlivideu inlbi^sp- 
ters. Aristot. Op. omnia, vol. i. edit, Du VaH. , 

bacon’s Kovnm Oyganon may be considered as levelled ageaent pU thO|e 
arts; hot more particularly against the Aialytics and Tuples 
treat so largely of Syllr^isms. It should, bowei*^, be, observed# w« 

are hn the baUt of speaking of Ikpuctjon, as thet.Ar«it{$|e,^ .has 

/««!«■* e# rw r;ir« « Stk M ttH !l0p9 ew Al^^tica 

pi'ici*a, lib. ti, c!»p. 2'J, ' ‘ , f, 


Noticed respet^^ New 143 

The literary character 4 rf BiC^, and the uses to wldch his 
writings have been joi^ 'at Ws princijjles have 

been most successfii% Allowed there,) are admirably expressed 
by an degant genius of our sister university : ‘ One of the most 
extensive and improved geniuses we have had instance of in Our 
own nation,^r in any other, was that of Sir Francis Baeoii| Lord 
Vernlam. This great man, by an extraordinary force of nature, 
compass of thought, and indefatigable study, iiad amassed to 
himself such stores of knowledge as we cannot look upon without 
amazement. His capacity seemed to have grasped all that Was 
revealed in books before his time; and not satisfied with that, 
he began to strike out new tracks of science, too many to be 
travelled over by any one man in the compass of the longest- 
life, These, therefore, he could only mark down, like imperfect 
coastings on maps, or supposed points of lands, to be further 
discovered and ascertained by the industry of after ages, who 
should proceed upon his notices or conjectures* .’ 

** Bacon’s new philosophy deranged the old, which, in truth, 
at least as it had been long taught in the schools, was putt ing 
the cart before the horse, and lias occasioned Horn Tooke to say, 
justly, in the sense he there uses the term, ‘ If they give up 
thdir doctrine of language, they will not be able to make a battle 
for their metapfiydcs^ the very term metaphysics being non¬ 
sense ; and all the systems of it, and controversies concerning 
it, that are, or have been in the world, being founded in the 
grossest ignorance of words, and of the nature of spee^f.* 

Bacon’s new philosophy then, aspired to derange the old 
metaphysics and logic, and v^h them the old natur^ philoso* 
phy, the subtleties of the former being the foundation of the 
latter. It, however, left a space open for a more liberal philo¬ 
sophy, founded in the operations of nature, and uniform expe¬ 
rience. As far. as logic and metaphysics went, that place was 
filled up by Locke’s Essay on the Human Understandinghis 
inquiry being, v\ fact, a guide to general metaphysical rea^iiug, 
a philosophical analysis of the principles of logic (as some jiart is 
of grammar), and founded on the principles of Bacon, ae the 
more sure method of philosophi 2 $kig|. 

LoeJm’s 

• Addieon. f Divmiuns of Purify, vo!, L p. 399, 2d edit. 

I ^ives thU accunnt of Syllogism: Syllo^ismus ad Priocipia Scien- 

tlarpim nta adhibetur: ad media Axioniata frnstra adbibrtur, cum sit sublilitj^u 
uaturlnl^Bgeiinpar:" and, ajiain, Syllo^ismus ex propositionibus constat, pro- 
ver^a noti(inuail'e.>oariu suu'. Itaq. si uoiioaes ipsae (id quud 
et teroere a rebus aij-sfraclae, n'llul in m quassppei- 
Jihiltudinh* Itaq. Spes esi upa ic Inductione Vera. 

\ V Noeum Organon, lib.!. 13, K. 

OT >^ya of by Syllogbm and Induction, be eltwwhweob¬ 

serves,' ** At in ktrmklpsA qtioqbe laduction,is, ct judicio qood per earn lit, opus 

loiige 
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Lcfeke^t kook being eKpieB^d frotn dbcford, found & more 
ample reception at Cambridge: for; though a Fellow of flmtna- 
nuel College ventured to write a sturdy Volume^ against his 
i&say, it soon became a text book in the University, and the 
ablest metaphysicians were proud to he its critics and commen¬ 
tators. Hartleyt was a disciple of Locke’s school :i|jis doctrines 
©f the Mechanism of the Human Mind, and of the Association 
of Ideas, are hut an enlargement of Locke’s, or rather a de¬ 
duction from it. His Doctrine of Vibrations is considered more 
his own| ; and though Hartley’s Observations has not been made 
a Lecture-book in our colleges, it has been much read in the 
University. Dr. Law, late bishop of Carlisle§, published in 
1777 a fine edition of all Locke’s Works, together with a Life 
and Preface; and the Moral Philosophy of Dr. Paley is fruit of 
the same tree, though damaged in the gathering. 

** As Logic (and with it Metaphysics) had been so greatly 
taught at Cambridge, prior to the revival of letters, it may be 
proper to observe, that the Scholastics considered thought as 
making no use of a bodily organ, and, indeeed, as having no 
oommunication with the body. They (jonceived the soul to be 
thep/occ of ideas, tosrog rm iSscov, and logic, like experiifiental 
philosophy, as having inslniments corresponding to the third 
operation of the mind, judgement, and with them comparing 
together those ideas, and making inferences by the assistance of 
Syllogisms. 

c( 'nTlif af't therefore was supposed by Bacon and Locke to have 
been exercised in the schools too many subtleties and 
fleeting uncertainties, deduced friin Aristotle, who, making it 

maximum moi'emus. Ea c-nini dc qtia Dialectici loquimtur, qutC procpdit 
per «oumoration«m slmplicctn, puerile tpiiddam <*st, ct precario conctnilit, et 
pertcUibab iustantia ('tmUadictoiia expunitur, et consiieta laufutn intiietiir, neC 
rxtCum repent. ^\tqiu opus est ad Sciential Induclionis forriia tali, qua) ex.pe- 
rietitiam solvat, ct separet, ot per exclusiooes ac rejectiones debitas necCiXsai-io 
ooDcliKbt. Quod sijudicium illud vidgalnm Diaiectoruin tam operosum fuerit. 
•tttmta ingenia excrcuerit j quanto magis laburandiint est in hoc attero, qwtd non 
tantiiin ex Mentis penetralibus, sed etiam ex Naturas visccribus cxtralietur? 
Bacon, accordingly, gives «[> Syllogis^ 

• Anti-Scepticism, or Notes 11 jioii each Chapter of Ixickc's Essay, cnocerning 
HtUluin Understanding, in hmr Books. By Henry Lee, B. H., formerly felt, of 
Bonnanurl College, 1'70‘L , 

Observation!, ort Man. Mr. Hartley was of Jesus College. 

% So far only as the English school g<iea. It was taught T>y the yrt^cii '^Io- 
sopheriU See SystSme de la Nature, par M. Mirabaud, part, prem. 8, 9. 
•* Cbpetidant, si nous vonluns nous en ^ire une id6e precise, nOns trdttvhiNI^ qn« 
«ent(r est oette fa 9 on partienliere d?4tre remn^, propre 4 certains 
aniinda, occasionnees par la presence d^un olyet materiel quiagtt 
dont to mouvemens on les ^branlemens se transototent An eilVAAls---lE^s 
Phomr^e, to nerfk viennAnt se reunir & se perdre daps le cerveap.*'*—'In ifey Poe¬ 
tics, however, I have stated an objeettoh to this oEVtoiATtotB. 

§ He was Tdsstei* of Peter House. ' , • 

consist 
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coii'iist too much in artificial rules, fell short of the philosojjhy of 
the art. Such, indeed, was the authority of this philosopher 
(an extraordinary mati after all), that in logic and metaphysics 
he for many years entirely swayed the English and Scottish ur.i- 
verwities, as he did those of all Enrojie, till they came to the 
chapter of Htbics, where, having, according to the theology of 
most of the reformed churches, embraced the doctrine of Original 
Si/if tltev abandoned the Aristotelian for another staudArd^. 
1'hen Bacon came; and witli his powerful thoughts, 
reading, and brilliant compositions —and n^ver perhaps in the 
j-ame man was there a more extraordinary combination, so rich 
und multiforin—and gave irresistible weight to the cause ; a phi¬ 
losopher, often too much of a politician, and, in his turn, not 
to be uniformly admired, nor explicitly followed. 

But though Bacon’s and Locke’s w ritings proceed npon a 
lar.gef scale, for the purpose of philosophical incjuiry, logic is 
Ntil! iucidcnt.ally tangiit in our colleges, and sy'logisni still fol¬ 
lowed in our school Various 'oooksS were j)ubli -h<.d on the sub¬ 
ject at Oxford ; and Burgcrsdicius was republislicd at tlie uni- 
veisity press of (i imbrjdget. But perhaps the best system of 
logic; or, at least, that most favourably now received at Cam¬ 
bridge, is little more than an abridgment of Locke’s EssayJ. 
Tills must sulfice for logic and metaphysics. 

But, we niiiMt not close this article without noticing the me- 
taphysico-mathcmiitical Demonstration of the Being and At¬ 
tributes of (rod, by Dr. Samuel Clarke, It has obta^ed many 
admirers at Cambridge, as Hpubtie, elaborate performance ; but 
the arguments of it were far from being approved by tire meta¬ 
physicians of his age, and were probably not satisfactory to 
hinfsClL We should remark, that Spinoza and Mirahaud § 
liave employed the same arguments to prove the eternal exist- 
eneei &c. of matter, which Doctor Clarke applies to spirit; 
and, in short. Dr. Law has shown, that the subject is not ca- 


* Arisrotflrs prilnum quasi fmiflnmenturn fclioitati-'., ^Irtutis, delib^rationis 
l^nsE^, f-t electiuiiis, voustituit ratiauKiu iiunianuui, per se jiurani, integram, ft lii- 
vorruptam. .v 

Nos Itaq. qnibiis ex aarnilS verltate levela’utn eat, hnininnm bene intelligem)!, 
volcndi, delictandi, et agqndi facultalein a l.apsu '^mniajvo jxinitos destitntam 
ewse, ait Aristoielis senteiitist de l«;hcitati«v virtutxirn et bouarum actionuoa fuftda- 
mento retiederecogimur.-r’rhcshPhilosopbica, l59a.* 

+ Fr. TSiirgersdicii Institutionum Logicariim Lihri duo were first poblislird at 
Leyden two or tliree years after JiOrd Bacon’s Novum Oraanon, and.repriuttKi at 
Cwnbltdsfe in 1668. r 

I Jbnqcfiil’a Logic. 

I I><f??arjW8, P;ucal, le Dcict«tir Clarke lui-mdme, ont accua<i .d’AtheisiUi', 
par lea ’t’li^oio«riens df leurs tema; co qui n’empfehe pomt qne les IhHoltiffiffis 
a/ijucrta ne foment mage de l«ur preuves, et ne Ics donnenl cottiniil^ tres vatabici,— 
by tf'me la Nature, part. see. chap. 4. 


V 0 I. 4 .L N 0 . 2 O 2 , Fe^-. ^815. 
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pat)Ic of Dr. Clarke’s sort of reasoning, from cause to efiect (tlie 
<1 priori argument, as it is called), but ^ly. from effect to cause 
(the a posteriori argument). However, religion, which consists 
in the veneration of the incomprehensible Being, God, that 
made us, and is more a matter of feeling than of mathematical 
reasoning, or metaphysical distinction (as made injthe schools), 
IS little concerned in the dispute. 

** A word or two on grammar. But as we have had occasion 
to speak of a p!)ilosophical logic, higher than the mere ^ uigar 
art of scholastics, so here, in contradistinction to the grammar 
of the schools,- I must be uiiderstoud to mean Philosophical 
Grammar. Nor wall the reader be surprised to hear it spoken 
cf-in a Instory of university literature, if he recollects, that not 
only in our ancient monasteries, and colleges derived from them, 
there were regular grammar schools*, but that as late as the 
time of archbishop Parker, students graduated in grammar di¬ 
stinct from artsf, as well as in theology, or canon and ci^il law. 

Tl\cre has been an attempt at Philosophical Graramar, 
written by one duly related to our Alma Mater, and it is in im¬ 
mediate reference to our own language: the attempt has suc¬ 
ceeded. The object of the Diversions of Purley (as the book is 
entitled) is explained by the author himself in & few words : 
speaking of his abbreviations, or winged words, he says, ** 1 
imagine it is in some measure with this vehicle of our thoughts, 
as with the vehicles of our bodies. Necessity produced both. 
Abbreviittions are the veliicics of language, the wings of Mot* 
cury.” in contradistinction, thi|Kfore, to the -eight parts of 
speech, as taught in our ordinary^rammars, Mr. Tooke moun¬ 
tains, that, strictly and philosophically speaking, there are only 
two, the noun and verb ; the remaining parts of speech he con¬ 
siders meiely as abbreviations of these. 

The author of iPhe Diversions of Purley lays claim to Ihc 
notice of his Alma Mater, by the following singular address, 
prefixed to his book—“ To the University of Cambridge, one of 
her grateful sons, who always considers acts of voluntary Justice 
towards himself as favours, dedicates this humble offeringi.^* , 

“ It is true—The DiversioJii^ of Purley is not a lecture-^Wok, 
any more thm' manff^,other works alr^y mentioned. jUking, 
however, recommen^d by a plea of such filial feelings, and 
])eiiig itself a powerful performance, a characteristic it 
claims a place in a History of Cambridge literature. 

"^e have thus traced jpur Ulma Mater throuj^ her 
t of literary progress; through her dark or her 

scholastic age, her imewediiite, tor, as it is calkd in Ap- 

* libt l, f 

;; Unit riTs^nfvxi or The Diren-ieo? Purify, JJd vol. 

, pendix 
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f>ejitlix to Dr. Cave’s Historic Litemria, the Wiekliffian age. (iu 
which new doctrines were e<?ntettding tor superiority with old), 
and through her lkerar> <wr reftwmcd age, conymencing with the 
revival of literature, at tlie Refarmation: we must follow her 
iK>w to her last, that is, her mathematical age.” 

V Chap. IX. 

Mathematics —Dr. Barrow, Sir Isaac Ncwti^a, Mr, 

and ethers. 

Mathematics, by the ancients, was called by emineulC« Iho 
learning, and diva nmthesis, t\\$ divine mat hematics; yet tJot 
till a late period did Cambridge University cultivate it, will) 
much devotion or success *: hut having, at length, fount) 
the true avenue to its temple, they have approached toils most 
mtimate recesses. 

Though there were doubtless (before the time of Dr. Barrow) 
men of much mathematical knowledge at Cambridge (of whom 
notice will incidentally he taken in the proper place), yet the 
mathematical age properly coimnenccs with him ; his Pnaylectio- 
nes Mathcraatieje liein^ the hook that precgjJed iu course of 
due mathematical investigation. He was born in 16,10, and was 
ni^pCHllted Master of Trinity College by Charles II. Other 
eminent matheinaticians were nearly contemporaiy wth him, 
such as Dr. Sinitli, and Mr. Cotes, of Trinity College, ami Mr. 
Whiston, of Clare Hall, and others. But they may all be con- 
sideri^lHS the precursors, or the genuine successors of iilir Isaac 
Newton. Newton was of TWuity College, was born at Wools- 
thorpCy in Lincolnshire, in Io42, and lived to a good ^Id age, 
though all his discoveries wore made and comp||ipted in the earlier 
period of his life. He died in 1727. *, 

His great work, Naturalis Pltilosopfiice Principia Mathemar 
UCa, w|« Iftrst printed iu 10S7. It was^e same light which 
heaoied on Bacon, which guided Newton to his discoveries: 
w»hat the former considered as desiderata, the latter supplied. 
Prior to their time, the mode of philosophizing consisted in as¬ 
signing to each species of things their specific and occult quali¬ 
ties, from which all the operatidlls of bodies, by some uuknowm, 
mysterious order^sproc^pied: this was thejriiilosophy of the Peric 

• .. I^udel h^pc opproUria nobis 

>' Ki dici potuisse, et ijon potuissc roielli. 

Whiiltoagoei on; Et pudoat nobis nomammei ito; his pr.TBS<*riim teWjjorit.uf. 
matbemaiioa'<*t cNCuIuntur j qulbostli 
pbfsUitun.aJ^al'bciiidi'pendti'e pnicoi sit atleo certufrt*tet expluratum., ttnioirav 
illud Vi^l niaaiinefuit opprobrio, quod jairt ttim reiMbentata nobis acndemicis tni- 
niitio.* fucrtint oura, cuth Idueom cl ProFc-'.soierti ipMtm Newtonum, QeonaetrartHn 
ho.ias 4^.vi, n^'h'FidatnpHus jam diram, facilti iMiicipcra, habiietioms. Pfasltt, 
_A''fn>n. liab; Cj?.niab. Auteloqtdum. nO". 

K 2 patetlcs ^ 
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patetlcs; and, having been implicitly adopted by the schoolmen, 
has been since called the Scholastic Philosophy: they afiiniied 
that each effect of bodies flowed from its individual nature; but 
whence the several natures jaoceeded, they did not show; they 
were defective in observation nud experiment, dwellmg rather on 
the names of things, than on the things theiiuelves. According, 
therefore, to the Newtonians, whose words 1 borrow, they had 
invented a pliilosophical language, but could Jiot be said to have 
taught philosophy^. 

“ Some, indeed, according the statement of the Newtonians, 
liad, emerging somewhat trom this obscurity of mere words, 
maintamed that all matter was of the same kind; and that all 
the variety of forms, which we see in bodies, arises from tl*e 
most simple affections of their component parts : but to those af¬ 
fections they assigned other inodes than what, it appears, have 
been assigned to them by nature, indulging themselves in a li¬ 
berty, wliicb, however jdausible to the imagination, wms not 
founded in reality; they conceived certain unknown figures and 
inagni tildes, positions and motions of parts, together with certain 
occult fluids, wlii?!t, by entering the pores of the bodies, agitated 
them with groat subtlety and force : here, too, it was insisted, 
ti.ey had no authority, from obicrvatiou or experiment, their 
theory biitig all fouiulod on conjcctiuc : the Newtonians, on ad¬ 
vancing thc'^o oh'jcction^, liad in view the doctrine of atoms and 

vorticc'i of Dc'CUT tee and hi-^ loliowors. The aecuracy of many 

• * 

of their mechauioui law-, anti doductions was admitted ; but their 
speculations were eoiisideretl a-; mUre hypotiie'^CN,’"* fabulam (said 
tiiG Ncwtoniair.) elegantom IojIo ct vcnuslani, fabulum tameii 
ctmeinnare esse.' 

Tims was Nefh’ton leu on to that third way of philosophizing, 
called exjJC'.imeuraU be assumed no principle that was not 
sauctioucil ry pbacnoincua, and from the most simple principles 
lie aimed to ariive at gentral caii‘'es, and original law's : ,hypo- 
tb.eses he hdd down not as systems to be believed, but as ques¬ 
tions to be ‘rirKl; and he proeicded by a twofold method, wdiich 
he called, analytic, and synt])f||tie : he deduced the more simple 
povwrs and law's of forces fioin eeitaia select phyenomena j this lie 
called a(iahj/}s; and tlren proceeding ff*lm tHbse single pliaeno- 
mcna to more guicAl and comprehensive forms, he established 
synthesis. Not that sflri.s way of proceeding by analysis and syn¬ 
thesis are novelties, tliey are i|pliced by Aristotle. But tliese aie 
the rules followed by Sirfsaac Newton, in his way of philoso¬ 
phizing, and by these he established a theory, which was said to 
explain and illustrate tlie system of the universe. 

“ According to this theory, then, it w'as maintained, that all 
NV.vvlom Priii('h-ia Philogophjaj Naturalis. Prrf, a R, CotW. 

bodies 
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bodies had a tendency W gravitate, imitually, and to some 
oc litre; that they had a twofold force, one urging them to nrovc 
forward, in a straight line, the other tlownw ard, to a centre; 
the two forces combined forming a curve : thus lie accounted for 
the motion of the heavenly bodies, and all proceeded on ttiathe- 
matical deinon.slrations, accompanied with the calculations of 
algelira. 

“ The other branches of philosophy, as well as astronomy, 
verc, ill like manner, brought to the test of experience, and 
subjected to mathematics and algebra. 

Such was the p}iilo<iophy of Newton. 

The science which liacl been laid down by this great man hi 
the profouudest speculationv, was opened in a moic populur 
maimer by other-., particulaily by WiiNtcin, as ulre.ely observed, 
in the public scln>o[s,—"What has been said above upoii tiiis sub¬ 
ject, has been d<‘li^er(’d nearly iu ti’.e XewUmian’i f»'.vu words ; 
and it is not necessary to proceed further: indtce it that thi^ 
jihiiosophy, made up, v,e have suiu, of mathematics and 
algebra, constitutes now the priucijiul discijilino, and prime 
glory', of the University of Canibridgt.'l 


Mr. Parkes, the author of ‘‘ The Cdiemicrd Catecldsin,” has 
now in the press a Series of Chemical E^-ays, winch he designs 
to publish in four pocket volumes, including a vaiiety of expla¬ 
natory notes and a copious index. These Es'-ays are written ia 
a familiar style, so as to suit ,|boso readers who are not yet pro¬ 
ficient in chemical science, and they embrace an assemblage of 
curious and interesting subjects in the econo»3y <4 nature, 
well as on some of the most important miiiiul'usturcs of this coun¬ 
try. The work will be illustrated with moi^thau twenty copper¬ 
plate engravings, and all from original drawings, either of new 
chemical apparatus, or of such improved macidnoi v as is now 
employed in the respective mannfictures on which tlie author 
liiia tieated in these Essays. T'lc whole is ia considerable for¬ 
wardness, and will probably be ryady for delivery by the end of 
Match br beginning of April. ^ 

[ ^ # - -.fc 

Mr* Accurn has in the press A TreatiH on Gas Idght,” ex- 
hihitii^* summary description of the ap|feratus and machinery 
beet jwdutttted for ilkuniiuiting louses, streets, and public edi¬ 
fices^ with Carburetted hydr^en or^coal ^as; together with 
remarks on the utility, safety, and genera! nature of thie new 
branch qf civil economy. This treatise will be illiihtrated with 
geometrical and perspective designs, exhibiting the larger gas 
liglit apparatus, now successfully employed for lighting the streets 

K 3 and 
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and houses of this metropolis, as well spieller apparatus 
used by matiufacturers and private indi^dualit, aud other objects 
Cocmeeted with this new art of procuring artlloial light. 


XXVIl. Proceedings of Learned Societies, 

ROYAL SOfcitTY, 

Feh. 2 . The riglit hon; f^esident in the chair. The con^ 
blusipn of Mr. Cooke’s paper on Nautical Charts was read. 
The paper was divided into three parts, afccompanied ivith dia¬ 
grams and mathematical demonstrations; the author dwelt par¬ 
ticularly on a mode of making graduated Circles or (harts, so 
that angles might be taken on the charts simply by means of a 
common rule, and also sextant observations at any place. It 
does not appear that the author is acquainted with the graduated 
circle in Use among the French mariners, but which is not much 
esteemed by th^iilnglisli. 

Part of a long elaberate and curious paper by Dr. Wilson 
Phillip of Gloucester was lead, detailing a seiies of experiments 
made to ascertain the relative influence of the nervous system 
on tlic functions of the heart. The ultimate object of these in¬ 
quiries was to detcrpiine the effects of poisons, and their manner 
of dCatroying animal life; the present experiments were only 
preliminary. ,j,, 

.Feb. P, Dr. Phillip related tlie result of twenty-four experi- 
^.ments madfcoi^varm and cold-blooded animals by various modes 
of removing or qg&troying the brain, or cutting oflf the commu- 
nicatic ii between it and the heart or spinal marrow* The ten 
first experiments w’^e on rabbits, and the remainder frogs, 
lie found, contrary to the statement of M; Le GaUoiSj that the 
circulation of the heart was hot arrested by bbws on the occaput 
so as to Blush the brain without greatly injuring tlie spinal 
marrow; that the heart retained its irritability for tWelf% hours 
after the nerves of the head ||d been completely dctatdied from 
it; and that the spaaial marrow has so'im influence on the%eart. 
The author next fhe effects (ff o^m and other stimuli on 
the spinal marrowj^c; 6f a ffog, atia found that ihd Ihusctes of 
the heart of hogs cc^d be stimulamd till com¬ 
pletely exhausted. He|pn4fcides, that (IHstinct 

powers in tihe ahaaial b^y; the s^nsori&l, Vi’hiriH' hi the 
cerium J the nervous properly so c,alh?<l|tvHich bek>i|gi to the 
spinal initowj and the musculm* power, which the 

Jnusdrs; hnd that these powers csiweise a mutn^^ltliaeiice dn 
each othtfi With M* Lc Gaffois, life that the spinal 

marrow 
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marrow is acted on by tUe brm in the same manner as the 
mtisoki heart iie act^d wi by the spin^ marrow. Never¬ 
theless^ idthongh the heart retains its contractihiSfity aftw the 
nerves of the Wat A are removed, he admits that iribleirt joy %fll 
destroy its functions c|uicker than decapitation. Eespiratk^n 
appears to depend on the nervous system j the heart is capable 
of contraction like all other miwcles; the involuntary muscles 
obey the same law as those of voluntary diction, 

Feb. 16. Mr. Cliff, in a letter to Sir E, Home, described the 
effects of several (\periiuents ni^e to asci^rtain the influence of 
the spinal marrow in fi'hes, particularly carp. The hearts of 
two carps were lair] open, and the fish immersed in water: in an 
hour the fins ceased to move, but the gills continued to act j in 
two hours the latter became motionless, and in three hours and 
forty minutes all action of the heart had entirely subsided. In 
another experiment, the heart was laid open and exposed to the 
fwr, when its pulsations were from twelve to twenty in a minute. 
A red hot wire was passed up the spinal marrow to the brain of 
a carp; still the action of the auricle and pulsation continued for 
ftix hours and a half. It appeared that the hiart’.s action when 
laid open and expostid to water is sooner destroyed than when 
left in the air: exposing the heart accelerates its action or. 
quickens the pulsation for a time, which gradually subsides. In 
’'he.^e experiments the removal of the brain produced no imme- 
niate effect on the action of the heart. 

A letter from Dr. Brewster to the President was read,- de¬ 
scribing som# of this philosc^iher's experiments on a new pro¬ 
perty of light from the second surface of inflecting bodies. 

Feb. ,23. Part of an erudite paper by Sir Humphry Dav) was 
•l ead, On the Composition of the Paints used hy the Greeks. Sir H, 
in the introduction took a review of the progress of painting among 
the Q^ks, a people who had an innate taste for the beautiful 
and the magnificent j he next traced the march of the arts from 
Qraef^ to Rome, and lastly proceeded loan analysis of thfe colour¬ 
ing matter of the renuihis of the Greek paintings found on the 
of Herculaneum and Po^eii. The principal edotnr in 
tlie^ paintings, it apj^ars, consmed of carbonates of copper pre- 
blendfcd ittlliffe|-ent propor||G$l. 

) .naxAt iNSTi^UT^. 

has cominenced*^ e^smrse of lectures on the jdte 



^cierici^ t© iflnstrate it hybsjwiuteut. 

T^:^t^i^d;ihC,emb^ of^lhe early peHodft ©I 
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rnistry# in after briefly noticing the chemical vceoi ds ol 

ancient nations, Mr. B. proceeded to the' age of Alchemy, tlic 
chief origin of which he referred to thp ti«w Platonist.s, whose* 
rise marked the declining age of learning teiwards the etui of the 
third c<^ntui V.—T in* mysteries of transmutation and the season 
ibr the elixir of’ liu* were so well adaj ted to the genius of pro¬ 
fessors of dajni{)i).''lo:;y and magic, as to acquire among them lu- 
pid eele!)nty ; end the' historv of their wanderings is not nnir.i- 
portant, as connected with the suhscrpient ativanees of ehenustiy. 
'fhe bevt specimen oli^alchcmical jargon i'l to he found in \v«ri.*> 
wr.tlen b;v or attiibuted to Gefier, who is supposed to have been 
eii Arabian prince of the sevontb century- I^r. Johnson derives 
ll'.c wmd gd)bcri-'li from the language, of Geber and his tribe, 

As ebaracteristic writers of the thirtecnlU and three succeeding 
centuries, Mr. F*. selected Kogcr Bacon, f)f Sonierr-ctslurc; 
Basil VulentiiK*, of Erfurt j Paiaceisus, of SSwilzerhuKl; and Van 
lleimont, of Brn>scl&. 

Entering upon tlie seventeentb century, tlic Professor furnished 
a sketch of the life and writings of Lord Bacon, and of the new 
turn which he gaw to experimental philosophy, it was not till 
tiien that science .shook off its defonned and sickly aspect, and 
acquired new and healthful vigour. Glauber and the honourable 
Robert Bovle were eite<l as leading authors of the seventeenth 
eciiturs ^ the wri^ngs of the former are full of keen observations: 
I lift claims of the latter to origbiality were not great; bin the 
benefits wliich his patronage eoiiferred uj>on science vvere ,nu- 
mereus and lasting. He brought Hooke into notice, and put 
him ill the roudj;a enlinence. 

After a rafiwi gknee at the discovery of the air pump and ba- 
romctei, Mr. Branirle noticed the foundation of learned societitjs. 


The Aeadet 
of Tuscanv 


ny del Ciipento v/as tstui;li‘-fied in Ui.!! by the Duke 
; the I'oval Society in and the Royal Aca- 


deniy ol heiencea in IGtiB. 


Charles the Second, thc.ugh not 


quite indifferent to the welfare of science, coufeired but empty 
honoius on the Roval Societv, but Louis the Fourteentb 


more generous to tlic Parisirni establishment. Tliis liberality is 
not only highly honourable to ms memory, but in the eyes of the 
ingenious- pait of niarSSnd has ever beenl^gardfed as no insigiM- 
ficant atonement for rke naitltitudmoul errors of his reign.—-Hap¬ 
pily for the scientific chjaracter of Britain, said the Professor,tiie 
genius, talents, and exertion? of less exalted individuala Jiave 
ever'tjountcrbalanced sm*h adv^itages; and thus proteeted, the 
growth of sciemehas been as vigorous, and perhaps moi« healthy 
than ip the sun. hine of royal favour. 

The keture concluded with an eukginm on the chemka! me¬ 
rits of Iskwton; with’exp^rhnental illustrations of his views; 

and 
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ail d a recapitulation of the prominent events of the priod. Wlien 
filcliemy was at its itcine, during the fifteenth and sixteenth cen- 
tui’ies, many useful membera of society were entrapped by its 
golden prospects. Among tiiem was that admirnble artist^.Maz- 
zuoli of Parma, better known under the name of Pannegiano: 
sickness and beggary were the reward of him and his associate,*!^ 
The zeal and activity in scientific pvwuits, which has since 
marked its progress in Europe, became manifest earlv in the se¬ 
venteenth century, and the causes which Mr. Bran ie unfolded, 
contributed to the splendour which it to ac([Utre, about 

the, end of that important a^ra, iti the general history of tlie world. 

Mr. Brande^s second lecture embraced an ftcccunt of the state 
of chemistry at the opening of tlie eighteenth ccntuiy, in which 
the theories of ccmiiustion invented by Ecceher, JStald, Rcy, 
and Mayow, were [jriiici}>ally dwelt upon, and experimentally 
illustrated. The system of Boccher, a.s enlarged and embellished 
by his pupil Staid, suppose.^ U' !annna})!c bodies to contain a pe- 
cziliar volatile piini ipie caiied phlogiston; fruiio is pioduccd by 
the escape of this principle. Key in and Mavow in 

1674, objected to the conclusions upon which the phlogistic 
system was reared ; for bod es in gciicral, they observtvl, became 
.dreavier by combustion. Tin, lead, and other melals, burn when 
heated to redness; and the residuum, or re.sult of coinlmstion, is 
heavier tlnui the metal they set out wil.b. tbastion, there¬ 
fore, said they, consists not in the separation of phlogiston, 
hut in the fixation of air, and substances refuse to burn when air 
is excluded. ■ 


Mr. Braude illustrated these positions hy many of the original 
and ctuioug experiments detailed in Mayow’a treatise on the iii- 


tro-uric spirit. In speaking of Key’s publication, the Profc6‘^or 


observed that its piescnt scaiciSywas ciugrnatical, it ha\lngbccti 
irprinted at Paris lu 1777; but it contained many doctrines to 
which the new French theorists have laid claim, as he shoiud 


ju’ove in detailing the history of the antiphlogistic theory, vrheu 
the neglected merits of Rey and Mayow would tigaiii call for at¬ 
tention. 

Having paid a just tribute W praise to the labours of Hales 
and Boerhaavei the feundeis of pneumatic chemistry, Mr. Brande 
g^ve an account of the iih'ention of the tlierniometer, an instni- 
metit which tended materially to the 4 Jrogress of that difficult 
and refined branch of chemistry, relating to the nature land pro¬ 
perties of heat. Santdrio was the first who constructed the aiV 
themometer,*^ which was much improved bjs^Van Helmont. The 
Florentine Academicians uset^smaller tubes fillyd with spirits of 
wine^ tlie instrument was p#iected by the dexterous ingenuity 
of Fuhrenheit, a bankrtT*-^*“^®**^* 

Tlte 
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The lecture coaduded with same observations upn • the ano¬ 
malous expansion of water under the 4.24 dej^ree of Fahrenheit's 
scale, and its importance in retarding congelation. 

Cfa^istry," said Mr Brande, “ was tardy in iti progress, 
until the period at which he had now arrived in its history j in 
the drosa. the alchemical furnaces many scattered treasures 
were discovered, of which the value was greatly enhanced by ar¬ 
rangement and systematic combination: the science thus ac¬ 
quired a prosperous aspect—it was applied to> the arts, and to 
th^ it gave an unexpected and vigorous impulse; it was di¬ 
rected to the investigation of nature, and there jt displayed new 
heauti6S--4t found 

^ Tongues in trees, books in ti)6 running brooks, 

Sermons in stones, and good in cver^ thing.’ 


ROVAL medical society, EDINBURGH. 

This^ocicty h|ying agreed to appoint a Committee for pur¬ 
pose of receiving the communications of members, and of fH^hers 
throtJgh their mediudf, who inay favour the Society With in¬ 
teresting facts and experiments in niedicine, or with unusual ap¬ 
pearances in morbid dissection, beg leave earnestly to invite the 
members to transmit such communications to the Society as sbon 
as possible. 

The Committee, consisting of six extraordinary members re¬ 
sident in Edinburgh, together with the four Presidents, ex offiew^ 
will proceed immediately to consider sucli papers as may be 
transmitted to thgm w^h an ultimate view to publication. 

•ii ^ 

KI&WANIAN society of DUBLIN. 

Dec. 28. The reading of a paper was commenced, contain¬ 
ing A new Theory of Galvanism, with its Application t0 cer¬ 
tain chemical Phasnomena,'' by M. Donovan^ Esq. Secretary. 

The paper commenced with a review of the explanations of 
metallic arborizations offered by Bergman, Lavoisier, Vauquelia, 
BerthoUet, Sylvester, and Grottiftuss. 'Hie theory of tl^ Ijwo 
first-mentioned philosophers had be@a idiown to 
by BerthoUet; and the view suggested%y this last was 
to apply weU to some of the phsenomii^a;, jbait with Mch lass 
effect to others whi<4i were adduced. The theories olBylV’eMter 
and Grotthiuss were stated to be the same in result: both mp- 
perae the commenc^ent of the arborization to be bhemieal, and 
its progress electrical. It was observed, that the theory of the 
commemiement lies under the dIfjectiDps which apply to Bcr- 
thollet’^ V4cw j and that both stages ^ the process should be 

referable 



kirwamdn SocHeii/, 


15 $ 


referable to tlie same cause. It iras also coniyared iiii|>ro&abk 
that the ccrntfuttancNe of the a^oHzatioti shotM be d^^taadeot on 
the decompo^d^n cil waters ' 

Several argumlsnts and experiments n'Cre then addilced to 
show that these phsenomena depend upon laws of iehm»iciid af^ 
finity which have been hitherto overlooked. The affiii% Of one 
body for another will be modified, and even altered 'in a amj^^dar 
manner, by the contiguity of a third. Tliis law of aflitihy was 
Supported by a copious collection of experiments. Arbonzations 
in several of their varieties and circumstances were itiveetigated, 
and referred for explanation to the general inference frokft the 
preceding facts. The result of a great number of expethnents 
proved that the order of the changes produi^d on the affinities 
of bbdies by the proximity of a third, e^ctly corresponds with 
the order itl'Which metals precipitate each other in the metallic 
state from their solutions. 

Jan. li. The reading Was continued. Some considerations 
wai^j|idduced to show that affinity is a forcolexislaiig between 
cveiy ^ciCa of matter ; and even betwe|n those that apparently 
exert iio action on each other. The principle before stated, 
namely, that the attraction of one body for another will be pecii>- 
liarly modified by the contiguity of a third, was referred to; and 
it was sho'^vn that this change is reciprocal, the third body suf¬ 
fering a change of another luilure by t!»e contiguity of th^ first. 
Considerations were then offered, fiom which it was defined ne- 
cCsMfy to admit a division of bodies into two grand classes ac¬ 
cording to tht'ir species of affinity. The mregoing piinciples 
with some others of less consequence tvlire supposed cap^le of 
mtplaining^iiot only the internal action of the galvanic series, but 
also the effects produced by galvanism on othir bodies. It was 
stated, that for reasons elsew'here assigned^' the author conceived 
galvanic phsenomenatobe unconnected with electricity anyfiirthei 
that the latter is a concomitant power; and it was supposed 
that tvery fact can be better explained without the agency of that 
"pdweri 

^ Tite various phaenomena of decomposition were then referred foi 
j|^iq|daiiation to the new principles, and some were adduced which 
pever been hithertqyi satisfactorily aiccounted for, and which 
Were ^nsidcred reconcilable to these views. Some new facts re- 
taiiJ^ M tlie internal Jlion of the galvanic scries were also no- 
wiich Wjlitate with modem theories, but do not oppcMse that 
tip^ pi^p9e^“ If he pbwer of the series in producing electricitj*, 


■* 


* to ao essay presenis^. by tf»% Author to the Royal IiUh AciCdemy on 
tbe di^ories of galVanisi^,' and their jtifluence on jtb« doctrmei of che- 
which was tronourt'd by that learned body with die pme. 

effects 
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efFcct? on tliiR orjeaiw of and motion, heat, light, &e. 

were then examined, and titsted to he explicable according to 
the principles before referred to : andit conceived that all 
these effects, as they occur, are irrccoucikhle to the electrical 
hypotherifi. 

The pe^ier was illustrated by a variety of experiments perform¬ 
ed before tlm society. 

Feb., 8.~A paper On the'acidifying principle, accompanied 
with aome observations on the theories of combustion,’^ was read 
by J(. O; Reardon, M. D, 


XXVIil. Inielli^ciice and Miscellaneous Art ides. > . 

ANNOUNCBEi^ METAIXIZATION OF C'lIARCQAl. . 

To Mr. TUlocfi. 

.Sir,—^IVTe.. BoWreiner, Professor of Chemistry.in the thii- 
versity of Jena in Sa)^feny, informs me, that he has discovered 
charcoal to he a metallic compound. The following lines I Wve 
received from Mr. Dobeieiner on this subject. F. A. 

......‘M hojie to be able to communicate to yoii 

the succeSisful metallization of charcoal, uhich I liave found Co.u- 
tains a metallic base. In cast iron and in steel the metal is jire- 
sent in a metallic state, and may be separated from both of them 
by the united action cj^^pliosphouis and an alkali. Further par¬ 
ticulars concernirig this subject I will transmit to you in my next. 

To Mr. Accuniy London. Dobejieiner.'* 


NATURAL HISTORY. * 

Chamdeon^ Colours, Bats, Parrots, Monkeys. ' 

Mr. Forbes (in. his Oriental Memoirs, an interesting and 
splendid work) when at Dazngan in Coucan, then belonging to 
the Mahrattas, kept a chameleon for several weeks, and p^id 
great attention to its changing colours. Its general colour ilvas 
‘^a pleasant green” spotted with plile bine. Its aistcipiary 
changes were to a bright yellow, a daj|t olive, and a di^ ; 
but when irritated, or when a dog approached, in wl^icfe|4sa^ fear 
was perhaps the operating cause, the body becatbe coU$iderably 
inflated, aJi.-l the |kin clouded like tortoiseshell, in shades of 
yellow, orange, green and black: in tht^ge circumstances it ap¬ 
peared to most advantage. The Animal yyks most singularly af¬ 
fected by any thing black: the skirting-board of the room was 

black. 
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Iliad;, aiid the'cr^tature cwfcMly avoided it; bet if by ch^ce he 
came near it, or if a placed m his way, he shrunk 

to a skeleton And becante btec^ as jet. It was evident, by the 
care he took to avoklthose-bhjects which occasioned this chang-e, 
that it was painful to him. The colour seemed to operate like 
a poison. 

“ The fact,” says the Quarterly'p.evicvv, is highly euiious,and 
deserves further investigation. We know hut little of the man¬ 
ner in which animals are affected by colours, niid that little is 
only known popularly. The bufialo and the bull arc enraged by 
scarlet, which, according to the blind man’s notion, acta upon 
them like the sound of a trumpet. Is it because the viper has 
a like antipathy, that the vijier-catchcrs present a red rag* when 
they provoke it to bite, to extract its fati^ ? Daffodils, or any 
bright yellow flowers, will decoy perch itito a drum-net. He 
who wears a bbd; hat in summer will have tenfold the number 
of flies upon it that his companion will have upon a white one. 
W)»pn more observations of tins kind ha've been tnadeand dassi- 
fied, they may lead tr) some consequence^ of practical utility. 
We have observed that black clothes attract and retam odours 
more sensibly than liglit ones :—Is it not possible that they may 
more readily contract and communicate infection ? Speculations 
of this kindj^'hen they occur to us, we scatter like seed by the 
w’ay aide. Tlie old corpuscular philosophy has found an able 
advocate in Mr. Dalton, and in an age of careful and suspicious 
experimentalists it may ])roduce useful results.” 

Obliged one night to take up his quarters in the tomb-d'am¬ 
bers o*fa Mahoinedan gra\c (for the hoiisc'^ w'ero not to be denied 
by admitting a Christian),a^lr. Forbes had first to drive out the 
previous occupiers—some enormous hats, from their sixe deno¬ 
minated flying foxes.” These animals frequently measure 
six feet from wing to wing. 

On the coast where Angengo is situated, the parrots arc as 
much dreaded at the time of harvest, as a flight of locusts, or a 
desolating Mahratta army. They darken the air by their num¬ 
bers, and when titey alight In a rice-fiel4 carry every grain in 
u few hotirs. 

At Dhuboy, the capital ^ of a district containing 84 villages, 
of wbidt. Mr. Forbes was appointed governor (after its surrender 
to Getwer^ tjOddard in he found as many monkeys as hu¬ 

man beihgfe. They seemed to have full possession of all the 
roofs of the hojroes; and they are soinetinies <’alled in as auxi¬ 
liaries in disputes betwcen^^ncighbours. In quarrels of this kind 
they never have recourse to blows, but employ every kind of 
invective against each other and against all their relatives. The 
person who is worsted in t'lis war of vord^, frequently takes an 

opportunity 
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opportuxiitjrto strew jorae j^ 0 ^ of his adversary's 

house. The nio^eys soon end resort in 

crowds'to pic^ it ap t w!f^ ^<!h has fallen 

between the tiles (which are neat ntiled down sf with us), they 
make no scruple to remove them, and nearly unj*oof the house. 
When wot%men cannot be pimcured to repair the roof, the rain 
is admitted* and^ms the fu^iture and .the stodk;df grain. 

y ... ^^4f^h€carie8' j^a^y. Feb. aft, 1815. 

The ^me 1 tv of Apothecaries having corapiBi^ several new 
arrangements in their laboratories, in which steam is employed 
for lh« p*W‘|>nses ^of evaporation, distiliatipn,-^C. such pro- 
fessicmal ^ticinen as are desirous of viewing these improvements 
are udormit^i ^at'^^^will be open for their inspection on the 
sepi^ Tuesday Ipleh, April, May, and June, between the 
hours of two and tjiree o'dock in the afternoon. 

LECTPRE. , 

Mr. T. 1. Pettigrew, P.L.S. will commenceim^opdng Couiie 
of Lectures o|i Anatf^^ and Physiology, on Prida^ the lOth of 
Maitdi, at Hklf past Eight o’clock in the Evening pred$e%, at 
his Hc^, Nd, 3, Bolt Court, Fleet Street, where Particlilars 
may be obtiuned. 

v; UST OF PATENTS FOR NEW INVENTIOlIC 


Td imnes Collier, of Grosvenor Street, West Pimlico, Middle* 
sex, who tn consequence of a communication made to htinby the 
late Joseph Montgofre, a foreigner, hath become possess^ of 
the method of making a machine or instrument intended to be 


denominated a “ Cre|pyrite,” by n^ns of which p»^r wdi be 
very oeconomically obtained, and advantageously ap]^|#d»po. the 
raising of wates, and other useful purposes.—16th lan^ |813. 

To. Jean Fr^^fpk mrquis de Chabanus, of Thayer Street^ 
Manchejater Sp., ife ffis method of extracting from fuel a.greater 
quantity of calorip^ than hath hitherto been acquired, iamd ap¬ 
plying it to^ t|»e purp|ee of warndlng the room in which the 
operation is oondtitetei^md also other rooms, Uv One.^^^ fire. 


operation is eondUteted^md also other rooms, Uv One.^^^ fire, 
16th Jan. ,6«in^ths. • '' , 

To .lean Roiidpui^f^MwdSStreet, Middlesex,pon- 
-sequeiHie of a eonsi^nkati^ made Jjjil im by a' ceatai^lpriagaer. 
is in possession of^rtain impfoveil^ts..]jifi of 

dioptric 'telescopes.—2dth Jan,—6 .months. 


To J,ohn Carpwiter, of 
events the wet coming J 



o, 


which 


eii back, and a pouch 


suspended frtwn the shoulder-strap# of said* knapsack so as to 
counteract its weight,.T-.20th Jah.—6 months. 
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XXIX. Siiof^ Niftcp^qf (Uctl^kaL 0^se7vafihn$ made m the 

Sinrmut of I8i4, m the Sm^h ofYoiliAkire^ and in Hfforth 

JVaU y.-rf lid of ^fe/rmm th&^fromA oa Io 

oj €> -^Sd i, % John TjuA, Sen, T" ^ 

«* 

To Mr. Tilloch, 

Si a,— r OE several months pa‘'t4|Ifias Ijeen send 

y)u (lurinf» the present winjei^#h acw)untp^iiai<|gal:^ in de¬ 
tail, ot my 6lMH^Vations on ^H!^j|Strata during Idle Summer, 
and oi certain ’new (ieologicai infeiences wfiieh tiiejr^Wem to 
wairaut, ia tftf lit least as the stiucture of Unglimd aia4^Woles 
is ton^nenied': but setmg reason now to feat^ ithat Hme will not 
permit tlie sending all the details nitcnd ^^ must beg your in> 
seitum ot a shot ter Notiee on the snl>jc'e|*^ * 

When I liegsn, seseral leais ago, to aplply tjie 
ciplcs oi Sli-tmOicttion to practioi|, in the mintitelisvesngwi^ of 
the wf^wj^ulai Estates and their vicirtitips, aiidy^h 

Ic'’! HriniteueSi^^ much larger Districts, I eomi? iiw^Mjes 
into tlw eiior, to which ohseneis of Naturebeen 
liable, ot coiielnding too soon, that I had becot^ acquainted 
with all the leading charatlcrs of the Strata Hbi<d|1fltad investi¬ 
gated locally:—when lor instance, I had traced myand 
3rd GritstoilJ^^^Rocks of Derhyshiie, for more than »a wtaSra^om 
Duffielcl nortliward, with hm slight variations in thebf 
or chan^cters, as ‘•ingle Rocks, anti had traced the |§||pl8fraf<i>ne- 
sh.iie below and the Itlithir, ahme these lloeks, fhithcr 
nottinVaid, be\(>nd WoOdhead and Pcnistone, witj^^^aterud 
><iriai;ii>uaiil theii chuncteiSj 1 loo hastil ^o i dude^when abo't 
to fi ii^ ’ ^ obSei \ atious Ibc) oud Dcri^phire on that i$ide, m 
1 SOS^ ^ pohiorvatlons at a feu })oints, a^omhpr points, 
in the m^jTCs of these tliiee nHeuuediati^]^||l^|||||^d itteir Coal- 
fchnk^ Wl^spait of \ mk‘hne. * 

To sbmt errors vvhieh were, in con^^S^^ld|i^f, printed m 
my D^r%i'Vire Repoit, othH- nioie nfpl!PSp& been 

8d(kd> by iVi^ns who atte)|ipted to tollow tipple hu^tigntions 
1 b^uuy^d^disiafipqhitmcnt lollmj^g, ip th t 

wd^ tnw m of 

to of 

former 

other intci^ung stiata, adllliit, In these 
p4rt8'^fS^^|p^ea.9|i^tead Mpyiame euUre thickness of 
these ©a^ one was here 

found much two tfutinct'lfock^, b) bind 

Vol.4d. No.m lSi5* * I 4 01 
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102 Cual-jidd^ of Derly. and ^orih tVate^, compared. 

or '»oft anrl perishable stone, and making iuo dUtinct Baswt 
Ridgpf, stich, that had I frappoiied in 18(>7, to base be^jun my 
Purvey her*, insteasd of near tliBse divided Roelto, must 

each have had aejjavit'te names ov mtindFlcal designations. 

The positions which I at ^pt adfopte^t ftota Mr, Whiteluirst 
(oH'iteviewing neidly the same local facts M he baid observed) 
as id tlk^ only Vcm coaHt grMslone of tWb smdes, oeeuiring in 
the Isirllocfhl «2ho l3iat ■‘^Uoais are itcver Ihiuid under coaise 
Gritstf^ie/' I in corrected^ 180D, by thie diseov^ry (fust 
made near thia border of Yorl||dt|i} of tfie <»dKjirsenes$ of the' 
3rd Koeky ih nufnerous situalldhP: but thePe'''tkOW appeared;,^ 
still fur^iieir to be untenable positions, since earner of 

York^ire, the 2d Gnt Rock was not Only fo'^^ itcry coarse 
in some places (and^ery fine and perfect, with concoatrfc stains 
hke Rhate-tadtstoneJifethers), but the Cay-hou&tf Mttck* in the 
3rd many places in Deibyshii^’ appeared 

only a very ftepcrfeipt Stonf^or Bind, and even in a ^eater 
uujMber of situations could nol be di^/mguhk^^^as^ tilierefore 


bad not beai nutnberetl in my Series'!, here^iSPf^ *j^ry ooarse 
and thicilc^fid fprrfted the most conspicnous rocItjrEdges in the 
district t ^ntl/what will perhaps piove of greater int^)est to 
your Geibhlgit^t Readers, the 1st Coal-shale, not only produces 
iiere vt;'^ *(ldafse grit-stone beds, or large lenticular massel of Such,, 
and eWtittllat Contain much calcareous matter, but^lt be^^ns also 
to aililGNti^ere, those metalliferous characters which have so long 
puzjjfledy^^ <*ompaTing the mining dtstiut of Yorkshiri^ Dur- 
liam, and^drthumberland, with that of Derbyshirey the Broom- 
hcatl ahd'Mfewirle Mines of Blende aaiMi Galena^ proving to be 
in igke the \ sf Coal-shale ! 

Dll examining the1||^a}-field of Anglesea Island 10^ mipnths 

eie so very dissimilar from the^lll^#ei in 
ab’c se.iiiis of Coal to the in 

of these calcareous Rock»;>, Jbefoie 
cr them; leasing scarcely a»y Rp»qe 

_, _ rncstoiie-shale, or the 1st, or 3rd. 

(irit tlrcri- Coal-shales, so that sufficient pimHaiity 

not rcmwiliir^these apj||rent!y c'^trnne case^togjyniiiitd a 


V ’ 

a^n, the &ppea«miftes 

el>A - M At ,iLaiS 

tiic iieatneas 
the incoimd 
coarse Plate c 
for the Toadst 


this 



jeetune;^ ftk t&Hhe ide 
eastern vide of^rbys .. 
ncaily the case: Im]hre8^ 
Limevtcine aad 


* The aftuatwoUnd chnHl^lmh)flifais Kpek, 
Spring of iBiS, b tny 
djhmi. which kad been pi^wiraB B j ll 
'Ir.yisactiortBj bat 
faction, sec vob sin. page 


^al-fieJdswfth tti^ m 
: iame appeatM “ * 
tbighshtTe 
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them, and a short stay,(m bad with an ii^et^oua Ftiendl 

DiMi St. Asaph, could’enable i^ W|Ui^e; fwfor&wtatifkj^^as it 
iiovv appeal^,! had dfaije^d^^i mmH ^1 i^tip4heKal<t<aGJ)i^ 
pn its NE side in mv Mtif w^vell, $ m 

Limestone wa$ visible tomtie, as it since apMra^ to ke ed^ 


]>order p( the vi# of Clwyd,' which they betievi^d,^ be 


and Abergeky (or Cefn), 1 too hastily conclflp^^ that there Wre 
in this part of hlorth W^es three Limestoni Hocks far separated 
by Slate, ikgreeiug nearh with %osc 1 had noti^ neat Ltid- 
iow, Clee-hills Col§-field. 

(ho^lSIilllfner and Autumn, opportunities have how- 
ever be^ alWded me, by different Employers, of|KMtking a 
pretty mihhte Survey of all the CoEfl-field to the 1^ W M Boly- 
well, Ojf^estamimng other parts of it, and of satisfachjjliily t;racing 
the Liipe^lb^ie undeibeing the Coals of North Wales, fWtexeby 
1 find, insikad^ipf there being three Lirnestone Rocki,‘%l^|y se¬ 
parated )»y Shite, &c. that in general, four such Koch|^p^|r, 
(as in perbyshire, although not heie sepaiated by l'oaw|hing) of 
variable t^ckness, and not so far separated by interveiil&W^^ 
ters, but the nhole may be consideied, in a very generaT* tdfw, 
as one and a^ such I shall mention (t, in the fidl&fwilig de- 


^ripticHi ofjits I ange and dip. i 

The enter* North Wales at Gr 


ing on Slate, with a KE dip, and through 

Cefn *<>f St. A'^aph): and to 

near ENE, it ranges {speaking ot its and 

W of to near Llaiielidan ; \vhereil(|pA%^^b®®l^ found, 

and It ri^ip NE for about mile, succtssiv^y, NE» 

N i wid making then ano^htr '^lieel, jtol^^j|fe«arfon 


it Ormeshead, rc*^!- 
through 

^npenbigh and 
iyh®®l9 found. 


I itT*>'V jt s b 


lir^irva^w'.nnvr^ 


nesuf'NfWtthrou^ Llanbedr^ 


ever t 
of these 

iliiti* lu ol>tcfrw*ao1 









l&J Ranges of Limestone Rocit, and Great Faults, iescriled. 

nierehion and Dyserth, (haviupj in these last places just a contraiy 
dip to wkat I had previott^" undei stoorl, arwheoverinej the slate 
instead of passing under it), thert Urheding to the NNE and NE, 
throi^h MeUdoii* of iftest^yn toOiohant, dijppiug WNW, 
NW iuid at lenjgm N. ‘ , 

Another gtand Urheel or change in the ditecfitm of these Rocks 
takes pkee at 'Oronaut, from whence ihej^ nearly SE, in 
an undulating' hue, with a NE dip, sonrexybat vaned locallv, in 
the luidulated parts, through Lianasa, S\V of ^Vhitfold(^ Holy- 
wdt i4«d Halkni, to Moel-y-gaer Hill, W Of^Jorthowj where 
a wheel is made to the SW lor ilfeout a mile (with & SE dip) and 
then another to the SSE, passing IV of MoUkt, l^rdv/ys and 
LIundegla to Tafarn-Dowyrch, with an eastern dip, and Wlieeling 
then to the iSE, it seems to cross the >ale and turn 'Hi, with fiist 
a NE and then a W dip. 

From n {loint SE of Llandegla, about half a mile, «otr*e obser- 
vatiotta are yet w^anting, to Satisfactorily connect tlie range of 
Limestone (or show the course of the Faults that prerent sucl^ 
connectrofi) to near Rnlch-y-G\vynt, and the SEside of Btlinera 
Chapel, rnieie the Limcston#Rock ajjpears again very majesti¬ 
cally, with an E dip, and proceeds acioss Ruahon Mountain and 
Kghvyseg Rocks, to a great Favl^, ranging WNW and ESE, 
which I have traced en the N of Llangollen, passiil^ ju<t S of 
the gyeat Aqueduct at Binit-j-Cyssyllte and forwards hrto the 
Coai-fibld> 

By thi* Fault, the measures on the S are very greatly thrown 
up, and the denudated edge of the Limestone, in consequence, 
now a}}p^s a mile* more eastwaidly; from haice it sets oft 
again wdth a ^ dip, but has not proceeded more than 
three-quaiters ot k^TOile, before another Fault, racing nearly 
parallel to tlio lasl, ^aiu throws the basset to the fe&wmtl, into 
lower grOundjf%h|^ it is nearly coveied b) aMuvia, and this now 
range continU«jlli^|W W of Chirk-Castle, to another great 
Fault ranging,parallel to the former, on the S*<iit Chirk- 
Castle and the Town; by wduch the bassets are agaip thrown eaist^ 
ward 1 anew range of tlie Limesttme then cotnmfmeea «nd 
W of BcflattVn and nssar Onwestry Race-gtontnl, In 
where another large U W F<^lt,throwalipvwy|£i^dylm lis 
S sido, and moves the th^Limestone holTa 

mile of Swinney^Hah i irem which JffOiiit it WW 

to Lianymynech 'Quarries, ^ the sflth "mi l^er 

Fault than any of those ahdvo tnentlonedt^ tliilMW and 

S£, and proh&ly passes forwi^d^, on the ?. 

As £ar a« my {ate 4 k tli^ ptut would 

enable me uspdjg^ th» up 

" •\ ' great h 



RU^eSj Trough9^ In the Strata, desc7ile3, 

greatly on the^iiS, and the to become sufjjj-isingly 

chajiged to tlie fDuthwafd^ in ka ti^lciuiess and qualities^ w as to 
he with great difftoultv reoognt8e<ij it wears {m, 

SL, m Balau Bank, south of the Severn, ana wdiet|ce, as i ha\e 
E)cen informe4, tlu$ Limestone Rock, in a thin anti very bad state, 
langes W pf VVootastoii and Westbu^ly N of Muisteriey, ME of 
Haberley and ri^veibach, 8W of L^Onotvvood^, kc* W tlmt a 
ii«e of ^oal-works (n hose names were, flagntiongd |p me) 
accompanies, thwfmgbout, this last xaiige of bad Limestone, on 
jts ISiE side. t 

The very irriggnittr form and range of the Lime tone which lias 
been inetwioned above, seem'- to arise principjlU, Irom the nu- 
nici'oiw inequalities or ridg&s and ti ought on ilie surlace of the 
coarse Slate, on which it was deposited, partly horn tlia.ii^bse- 
ijucut dishfiioatlous occasioned by the fhwZ/v, and partly from the 
still Ifiter and stupendous denudation, whic^i the whole country 
has (wi||^re4; and hy the combined operations of which three 
causes, puiRlCTOUS detiiched lengthened Basins or Troughs, and 
jvatches of the Limestone aie Icltj^as memorials of thebr opera¬ 
tions. 


One of these detached Limestone Troughs nearly cttusses 
Anglesea, from Malldraeth Sands to lied*whaif, and has h'Small 
Coal-field in and upon ir, i,ee Phil. 4 Mag. vol. xliii. 

Another such Trough laiiges along the south-western paf4 m,the 
Mcnai straight. On the WSW of Cacigvvile theic arei^Cqsde- 
tached patches of Lime-itone laid baie, having Coal-meaSiirc-. 


Ktirroimding them, as I have been informed, and tlim^the most 
castoruand largest of these deuudarions (vyhich I hrtw not seen, 
but vvli^ein Naut-y-Fiith^ Liinewor’.s ar^-situat-'d) nearly rc- 
^embkiS th^ of AslK)\er, in mauv pnticulars, 

At'C^lltClasi oinfihQ SVV of CoiwLii, part'ijf i^ismall Basin of 
tlie aa^ Limestone is seen, irom uudei^lMSS.’l^Ttia which con- 
ce^'t^ ^ater part of it, as well as, the veatJges of tiic super- 
iUPUJ^Mw^^aLnicasurcs, which the trials on the common XE, 
iiro ascertained > On the W of GuilsjSiel^ I Itave 

as^y^pe4 q Trough of the bad X^nestoue ratigkig NE 

itt witichi tuWhe of the lowei* ^irnd barren Coal-measures 






^Ji#hprj>nyts 


of similar Troughs uf this some Rock 


* It tljat'gli^a£|ir rn JS^efChurch-Stictton, itmskes a 

f 'den whcfl tftir thg'MK, &bi{i& loviajal# jpbv wv-twi sitif «cf die 

i/a.alMI,wi£baNWdipL ^ ^ 

L 3 appear 



^166 The great CoaUJteid of iiJcrtk Wales, described* 


appear on thtviBB side pf i*ool, NE of Dolgelly, and in ac- 
\cral other parts of North Wale^ or whether »»eh are strata of 
Llinesl(;jgiTi!e ia the elate ? 1 have nqt at ^present |he means of 
hnowng, 

I poWj, consider the identity of theliiinestooe and snpeiiucuni- 
bent Co^^measures of Flint* Denbigh and Counties, and 
those cf iOerbyshire and Yorlshiie, as sufl&<;j4n«y made out, by 
my reyent Survey, striking as the dissimilaritiea'of Uiem appealed 
at first sight, viz. hi the substitution of such very dilFefeiit strata 
ill places of the Toadstones;^the extianeops fossils prosing 
much rarer here than in Derbyshire. But the of those that 
are found, will however agree in those distant places, 1 
both of shelh in the Limestone and 9th Coai-shale | and tbe 
Crowstona Eeeds (W of Oswestry ni particular) and other coaly 
veg^^le Impressions* The Linie.stone-.Slule also jprom \eiy 
thui in' most parts of North Wale*', and either In or under 
it, an unusual quantity of Chert occurs, locally, in tKmitrata 
(sometimes sti iped as m Ashover and other places Jn Derhy^’ne), 
V, hich sili^ejous beds and the Limestone near them, seem to be 
the most productive of Lead^re, Calamine* and Blende, and 


perhaps tmiie of the Mmeial \eiu6 beai Ore in the lower part of 
the siirie?, near to the Slate; blue pozolanic Limestone is locally 
found, Unhedded in the loiver part of this Limestone Sliale. Tbe 

/”< .1 ..i 1 _ A f ^ 1 • .1 • TV * _ _I 


Co4^a|es most of thera’seem thinnei than in Deihyslure; and 
to tim NW of Holywell, useful seams of Coal do not appear be¬ 
low the ^tli Grit Rock; but near Oswestry* on the contrary, tbe 
reams in the 3rd Coal-sliale appear more valuable than perhapb 
any in ^iwart of the series in or near Derb} shire. In the 10th 
and lUh CoaLsbalei (if I mistake not the numbers in tfie local 
patches of these, surrounded by Faults) five-jard and^three-jard 
seams of Coals pet JJF, which are thicker than are known inD.erby- 
shire j perhaps th^ieat deciease here, in thd*^thickuess|^ of the 
intervening m^asut^, iHay have biought different seam|^pf Coal 
in contact N The Grit^one Rocks in the lower pai|i these 
Coalnendasures, are vastly thinner than those in tl^ soqth of 
Yorksjsire^ or even in any part of Dei%jjdbiRl|* I 
coarse Oritstone is rifudt i^ore rare, NWljirli%^IPi,ll^'W 
spof:poly (Urn. ^E pi J^anasa) opuld I wover ist 

Rowji which Ktti^lf, in <|^eat part of its ran|f###eaxa b^e 


r iVm 


Rodk^ which Rtialf, in I ^eat part of its rang#^ 
only if ^ihin Impenect gritstmp, mr as 
The 4th prit preserves here its usuiu spnerlod^y 1 


stone Rock, and in several Quarri^ mi Bi 


! soqth of 

teS 

1st 

Ikd beds. 


mving- 
iUS of 


^ * this is Hia?|ly uf ^ kiB^^ip|^ U in Den- 

' * + (3>vesb)r 
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CrWesbyr viHage, pa\'iers tittle if atiy infei }or to tho<;e of 

Enland Edge; the f'reestSbiitfj Griiidstoijes;' Cistern’!, fiorn 
the 3rd Orit hi Qvrtffyyt tJuaJmesj'N of the Tilla^ near to 
Talacre Hall, are not lees aitnilar to those of many in the 

* ame Rock in $ti4 neat' Derbyshire; the Freestone of the f3tb 
(nit Rock hi Wtastyn Park and other place’?, proves more su¬ 
perior tn stone of any of the a<^acent Rocks, than we fhid 
to be tb^ Oase in I^bysliirc: it is lie^e called the Black Caniiel 
Rock. ' 

The Coed'hkldof Flint (with Wirral in Cheshire), Dcnb^h and 
Salop Counties, iitf which 1 hate been sjjeaking, seems terminated 
cm all its worth-east and ea^t sides, by overlwiun, and sometimes 
t/ncdnfhnkable strata, of Hed Marl, or their imbedded red, soft 
CJritstonfs!; this appears a verj' striking feature of the British 
stratifieation, ivhicit I eould not see sufficient reason for admit¬ 
ting, m dny case, until the last ispriiig, m I have mentioned in 
a Note tc^ page 330, of \our xHitd volume*. 

While in Yorkshire, in Julv last, I was fortunate cnowrfi to 
obtain from my Friend Mr. Aiid|^w Faulds, -of Wof^rougn, an 
inteSigent and able Coal-a^ent, the sketch ])lun, section anrl 
particulars of Carforth Colliery near Ahberford, in which, four 
acams of Coal occur, in l.)0 \ards of sinking, on the west side 
of the edge of the yellow Limestone, ami in lower ground, dij)- 
ping S, 1 in 20 ; and the basset cdjjes of which seams were 
known for considerable lengths, ranging W and ^E, dirertly frr 
the Limestone edge, vnder which thy pas<^, and under Sand 
stratum also l>eneath tlie Limestone !; u hi eh sandj have parti¬ 
cularly mentioned in Derby. Report ii. -110 Note.^^eseral pits 
have he^^lj^sunk in the eastern prut of thif,Colliery, which pene¬ 
trated iW horizontal yellaiv Limestonf' ()vith Ldue. beds therein 
1 behij^e) m tO|20 yards thick, and the SaM beneath it, hetbre 
^ the dipping Co^-vieasures and scamsabove menitoned 
were itiched 1 ; « 

This hcw fact, of which no parallel presented itself, \4hile I 
was my Derbyshire Survey or since, and of^frich 

has nieatitme^^n instahee, via.'*^ the 
yi^iiow its incuuibitid^S^ud (or sandstone)'being 

immetii»|e^'<|t^ud' McQ»formable CJ^oel-measures beneath 

• Cnn^r'req^imntl aS^\o mention tcre, thwheforc exainioitig Pis- 
tern^ in dte siwitli of I9erhysliire, mir tilde friCn^ Fd« ard 

d# nwentiouwl to me a ^Id Collierx, 

that Gritstone, tl*erf» covered Conbinea«ures; 

h it on tmniy^y«maminin^ tM surface* jintf oifyatrong on the spot (for tlie 
works or sets no S<jehthiug, and 

ffictcforp d«! nni tacntioit which ftw I aegrtt. 

L 4 ' j them^ 
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is very important^ amireeMHs to OlSar, in part%t lcast,a dif* 
fei4nt iiMS^e Of soruioimting ^ 4i<Bcultie!-, presented hy 
the >'eUow< I^osestono hordetj to the very irregularly wide Coal* 
field of NOttingfham, Dcrhy, Vwh atid fhwhatti, thiui that ven¬ 
tured to he givert ih 1811, by mearts of rtiy ifsig -aag Fault. I must 
htill however be permitted ^ say, that pmjjit h^ire yet iu ho in¬ 
stances been offered, thrat Faults do not rangy th tlie msinier ic- 
presented in my Maps, or, very nearly so, however mwh I uiay 
haw n-heakulatcd the hiagintudes of their derangements, and 
conseq’lent effects on the visible parts of the Strata: and that 
even in the present instance, that stjetch or li||i4 of tliC zig-aag 
Fault, which 1 hrtd obseiveil passing (from Thifirfiei) iu a NW 
aivd SF dixeetipn. at the foot of the Limestone wlgc near Kid- 
hall^'^on the Roatl fiom Tadcaster to Lteds, is rooogltiacd and 
tiaa^fd Us such, in the Gai forth Colliery 'ftitip, lec^hed from 
Mr,,Fauldsj although a far les**! deiaiigemeut seciiw* there as¬ 
signed to if, than 1 hla supposed. 

lii hastily examining last hovomber, the CoahmedisiiiTs *it 
CrC^-Gieepor Bausley Colliery, (2 m. WNW of Alt jerbtury, which 
is in Salop,) i ohscived them tficlining E, under Red Marl Crit; 
to wllich ,succeeds a ^4pk Limestone Rock suctching from Al- 
h^lrtiry^to Caerjifistort, iVitli a NE dip, the Lunestoiuj^pf wdneh, 
paflakes <ff thit exliaoidiriirv congUmieuite chaiactfr, that J 
have already mentioned, as disiiiiguishing this distnct. It nurst 
hbw'cver, ! think, bt refeired to tfn' i/dioir J iwe*>im)e 
hnbedded in Ihe vast Red-marl Grit, which extouls thence to 


.Shrewsbury* p*nd further; and it would he desirable to kuovv 
from an arifl^is, by some of your chemical Readers, iu wlut 
proportion Magnesia mav be a toinponeut of the Alberbiny LiuiC- 
stonrt Slock ?. ^ 


Xhe Ccit»-5/o?jc, i» frequently a coneJonietate sort of 

Lun<$tone, ort thef^^asiern side of the (’Ice ilills, at Earnab)', 
Inc^ bje, is hnbCtl^d iit Red Marl or its Grit, and such appeal "j 
now io roe (on rifctm^idcrii^l my observ-ations made in iply lb 12) 
to k^ong to the uncontornmhlc yellow Limes^ej^Rfi?^i Urtd its 
imbfsiding; Red Marl. * 

T-bc Limpatone TiougH^^n*the vale S hAve 

♦ Iti jiiwice tny HhM aod^UBSpreted friend Thoma& ife ql^i 
Tssjlwood, aad alters, alluded to 

lOji, of ray Duby*voL i. a4>d M. tisl. siii, io 

lepeut belt!, tlio apuiiqu eutertaiiiod by Hietn, tlmt* vwUs 

emerged from and lefttlva edge of the yellow a 

ovt iMiimd ft) iff u$tr$rtffi)f't»Ahi 0 thcMu ttk, jlr Gen¬ 

tlemen or Uiffitiofeed, # even 

iiesrs, prowd betocteM tlfc C>oSa'aiJd')!»*te1|itohb«^ut^ ih 4ety of 

thru tmoicroiw pits nt rodr. 

.tv. ^ detcribcil 
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described at pa|^e 163,,uiMi0di|rl(edlvha6thel^w(se ps^rl<afth£Co^r 
jTjeasure®'ifi it, iiiJc? tWf Nant-ty-Eelip U Jn. 

W8W of yaogatthafal,-..!^^ tbe -Iin4 in otlier 

])la<«s I believef but jpe iw mo«t parts cour 

ceaied, by of Red-Marl Giity-or byaa 

alluvial ^oi^m^#€^ay WidButl4«rs Hp^pthis, in maiiyplac?*; 
iind which uncoui^l^able and aJInyial coverings, m.mauy places 
ciinceidipg the ad^ nf the Liinc!»toue. ,al^, and .Pausing it to 
appear B«c|fs, have pvesopi^d to tlw 

trne uiidersi^idbJg of thP structure of this curious valky, to wiudi 
I pave alr©^|j^ ;d|l«dpd la jiage lb,‘h , ^ ' 

jl' time^Woidd $»^)avit, I lais'ht now adduce alike cotn^joratlng 
ifis^nces, hoiri piimeTous other parts of Engl and; of the un- 
<KMtformable||e«>8 of that aliuo.st universal covering of Red Mail, 
to all and \vcstern parts of Sviutli Britain, whiPh i 

me^tinped'ln a paper read to ti^ Koyal Society hilthe spripg of 
1811;^.. , «^At which time, the micoulurn^bie chpi^ter of the 
yrflow j^iipfsptne and sand or grit, belownt, was tiot Uiiown, or 
its relatu^ptto the Red Marl under.stood; and I was likewlse,4jB- 


def tlip iftfetake (derived from iXw. iSinith) of supposing tpe si¬ 
tuation «pf t}»e Somersetshire or upper, Coal-oifasure^, (v«ft. i, 
pp, 1.^2,d39, 174 and 1/9 of my DerW^lejHwt,) toh® 

, thCrj^li^Limestone, instead of Wow/it; ‘ aud in^^d of 

sidling this last Hock as only occasionally found, the 

apowialovsly imbedded substances of the Red Marl, which I hjsy| 
endao,voured to enumerate in my Derby. Ucport,.i.p. 148, 

The Gealagival hifereuccs then, which a})pear to me dc’duci- 
We from the aboVe, are, tliat the British series of^trata is re- 
dtidble into two wry distinct parts, the product perlmps of very 
distant |i^flods of tiriie; the lowest t)r first,In which caorseSlate t 
and j^Mmordus other substances jnibedde^ij^ tpe saixm^ were de- 
posjtadi and leftVith a very uneven svirfii^i tlieu Limeslme of 
Vpry variable thickness and separated distmet Rocks, 

l>y mtf^yeuing matters of very diflbreut i^hture,*; 5 tlien ,5|.yast 
sinti««^f very improperly, I think, cahpd 


' f .'Sfte of tlie Phil. Mug. pngc-SS. . > i • ‘ 

fbejeady tp »iahtu ib'at this, ja heaiarfi^ at 
the- af tlie «!lflafele 

♦'ddipr and stiff suiter,•,to.*tlMli(«»TV 

■cmti^v'i Cj»Sp ubei4“t>a.it so, total 

spec^ojigl^nt-v, h;wilWM>wS^vep tjike the!uber^')ffl^ytng,;Adi' rheir gech- 

helps,'mwarris uscfail*', ciplij^^ng and ondcr- 
i)tandiag,fPb''‘^pii4i^^^ vvhhh- nro.'sll^cesaibt^*' Uutiiw^ilia'edntrary, have 




'^g^edthe ,kor«vl 0 dz-t-m he mhfaffiMiflplHi SWiM/<r« -prin- 
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pciKlcnt,” hy iiwmerons f]Bodera"i»^teT», because the evirlence# 
vt'w <;fi^nclti8ivc, that this ,4f0r^liott wa» luwfcrmly 
(Over the i»iine»toj*e> s« that alisw the Slate, before the 

first stupeiwkms dmnda:^^^ large patches 

pf the^ strata were entirely isenw^v^, tJiett fractured edges 
exposed ©n-all sides-. - 's;;. '■’ , 

Some (rf my Fi-iemis ^elately inclined to.tlifek, that this state 
4td external «(qi<deace *<^ ;the older stratai terminated hf the dc- 
pcisition, locally, of %a5t masses of higWy mecdianieidl^'rowwde/^ 
Quarta and ©t6er pebhjcs j hut I H|usts®h elc^ eyitfonife, of such 
Gravel being imi^ piider any* ktratr^ lfij^'of feed Marl at 
the }east>-bef^ I can assent to tlm positiditiOfijet^ to ass%n a 
muiSh later period, to all llw Gravel andlmuvial ma:t.1ers i\ia.t 
we are afe(}uisunied with. is « 

The «ecop4 division or period of tbc'^Britij^' atratifica- 

tion, aeems ,to have cxjmrncncod with the deposition’‘bf ^ R«d 
Mari, and its various lopally imbedded SnbStances*'j jia e« ?/«-» 
conformally manner^ all the denudated edges c^der 

strata, but confarmably on all their naked planes i these 

last greatly propoii«le|ated in dl:tciit or surface, it h^'^hmpfteued, 
that this general unce^oiwablenoss, has not yet beem bwi^sally 
known a&d fts.^ntcd,fo bV British c^servers. 

Gonfm'iwdjly 'vvitli the top of this vast series of Red Ma|lf, 
and its imbe^dded s<rft red Gyithtones, &:c, are found deposited, tlte 

f st series of strata of the cast and south-east of Englatvd and the 
jacent parts of the Continent as 1 first, I bdlieve, enufticTated 
them, in print,' in niy Derby. Rejmrt, page 111 to page 116, but 
ill the reyer^p order to that in which wc are now considering 
them; fUtd pp which enumeration of tiic upper British ISetics, it 
feceins now. primer to 'Remark, that the natural divisipn’* pf the. 
whole of litose mpnl^^ied, will seem made with ww^ propriety-, 
at the hoUofttf rat^* than the top of the Red Marl f^tsfries. | 
would also here rec^l to mind, the correction which I ipade at 

Tie.* Basaltic huntimocks, so qften found locally the Coah 

preasures, <«ieem referable tq the bottom of this 
uncMiformable h» ^tHue histiujoev?. 
f The- irregular and wedgeihke straUfimtiaof ^ 


a„i!hi6 Gri^-= 



. I have fiece almost-ipP^&ei'e observed in rtiis M«ri., 

J We have he<^ fualt ac<]ji|ahwed whh |he identity of part .of 

the scries -of Strai^/i? thesis difiSietttJ wantriei, by iiji^lEiUtans com- 
inonced Smiths ialw#ti|a|kta\mu-. 

tur^, nearly to tfidf 'State' 4 .have 

vojinne, page «ri^ld!bea0 B|»fe ititaljfeit per¬ 

sons, altbmjghto'the’f»p^^'t^^% law»unsl»ro 

' ' ' page 



Mr, (hdogicul Jnference^, 
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jwpe 100 of your xxxixth volume, of my preri^ statements, as 
to i-e^l Coalrseains not being found in England, higher in the 
series than tlie Red Marines Mr, Smith ©rigwiftlly ta%bt. 

Since the deposition- upper series^ British strata was 
coinpk»tcd,4ilie $air^ to'liaye beep sul^iet^ed to disioenting, 
and since to extenmt causes, more extensive in tlwir 

operation than laefore mentioned; aud ,, wherein the effect 
o/ ufke detiign k throughout clearly mf^fcsted, in so directing 
the„stuptMous exeavatiug cause {ur causfes) as to produce the 
perfect sfspam.^'Mal^eys^QveYm^ evei^y part of the surface, for 
its chainage, ^^“dopipletely as tlie veins are distributed for re- 
tumiiig aiR ihf^ 4io)^, ,tf> tlk heart of an auim^. Towards the 
cmielmkna of which eventful period, depasitions of alluviaiSnat^ 
iers were generally scattered, and in some places accumulated in 
ya^ be|f>|^Mid^ up slight inequalities, and hiikhing the beauti¬ 
ful emdom of the terrestrial surface, as the same lied previously 
dt^l^wdf by 4t« Creator, The still operating vames, of de- 
compewt^i or mouldering of the surface bf ,the ^rata, tdie tides, 
torrenta^ dtSpositions from turbid vi’aters, the growth of peat, 
•Ikfi. &c, telWG in so very trifling ^ degree ^altered tl»e true geolo¬ 
gical,. tjptufcs of the country, as they'i^eie left at the period 
above mentioned (a)tliough the same apiifears to hawe heeu long 
prior to the existence of all the preshu races of living mimals 
mid vegeiahles) tlrat the meution of them here, might perhaps 
have been spared. ■ .A 

It remains only, to Innt at the very ipiportant eohsequet^, 
td the present and to future generations of the Itthabita-nts of 
jtbis Island, which may follow from the views her| taken, ns to 
this propahle extmit f Coah, under the greater part of the Red 
hlaid ! that a minute examination of the.extended surface 
of thiSi^kHum, with a view to discover su^i parts as are deepest 
excaOgted, or wherein the under>measure|l'are brought nearest 
. to the surface, by irregularities in their plaiks,or by Faults, wherein 
triala^i*^ Coals may be instituted, with prospects of the greatest 
advantm # . 4ktTicts, that are now far removed from pits of this 

among our greatest desiderata, 

,' SI:;-am, sir, 

* Your Obedient servant, 

Weimilo«^|bh. %% 1815. ' . John TAWsir, Sen. 





A Pottseripi to the ahve Zeiier* 
Sl%«el'^dowis!$8 roysfelf well pleased, that ttty lictter on Geo- 

it a tdiUhsv 1 IyI# MMslel 



i72 lAmeslorw at Whitehaven u^nihginMr, BakemU^s Section* 

urticlc printfird therein, becatisc ’xi the opportunity that you wiH 
i iiope iKMw;aflby)l tn^*, of, adding ispthe further ©ijs'erJifitious, h^ 
xvay of Postscript* lb*nay Letter;, proceed to 

! have never visited the neighh<buicht^^(^^ ; but 

in several" boliVersations M?feie|i Idlad in €i^’«jprJng of with 
hir. Edward Martin, v^bo iurtiis^ed materiafe for tlxe accosant 
pnbiished that the Philosophicaf^'^ansactions, of the 

Coai-Basii* icif "Sot^^Waks, wherein. rtS^iSkd and 

practiced afs a PoaLEiigiheer, I reiaapibiSr nie, that 

ho was btought.tip and ttigght iiis*^ft, in tV-'CJih&f,district near 
Whitchai'eo, ati4 tliat the siwc-r^-^iakseania 'th^e*,-c<ajld be 
clearly identified with thoic in Sf)ntb Wale^ipWhere'he Was then 
i!:orc iminiediately eiiiplnycil. In his account.t<? me latter 
Coal-Field, pJiibf pnh^^'^hed acqouiit thereof, 
stNiutiiit iiKpiiiieavwhUe.OB the edge of tliis district or wh^ferwfep,! 
iiave not^boen able to %aru, that Limestono'^cuTS 
Vv'al&sOoal Basii|,exf^||t,at tlm lower edges of the ? 

basseting from midef wm : I wish, now therefore' an 

oiTitssion in tny Lette%iwlu'rc I' should, w'hen ctjuri|^|)W^ the 
probable imi’dneei ^f jmmifw mahk yellow 
mrasurm, (Ph 16,8) liaik Jtii^entioiied lb«t at Pmton-Ho^4| m. 
b\V of Whitehaven, twelve yards of yellowish ^c« 

43 yards C)f fed Grit Rock, are sunk through tliq top olj||CoalT 
H||fethatis21{l,y»rds ^cep !; the luiuutcpartknlars ot whieb wkre 
ago published IVir. Dixon, and have been et^lod into 
the 2d F^itioh of Wijlianis’vs .Mineral Kingdom,” vbl. il. p.246 j 
and I am au-^ous to lose no time, in proposing the addition of 
this iraportauCfaotj tO' Mr. B;ikcwell*s Section* at top of your 

' , W:.' } 24 


• Thvs iScfItpa by Mr. B, mast fjora "his ttrisfripticMn he* >.i1pp6?jemiFV^te fnum 
KNE to WSW, front near iSaiKh vlaml, ftassinpr not far from Penrith Jittd Ijt^wick, 
tf> atar Wbiieh(is'c«, ns ottiterwise, W could net cioks thf; coarse ,S:aW^ 
n. ar the Lakes (p. j'a-jtPisuti travelling this line, conltstd faiH,r> »i^isa(«d crtlss 
the rprnarkahU; tmfatmf Jtoffr, rangin.? NW tniihau 
lamtber, WjtkfPf'jtrith, through Gt ay stock, fiwj. .Uetween the m' 
red ^itislonf &( Peer ilh>ahd the Slate jmouiita ins; round nil .the 
and westPtm siiltts of irlM«^p»tB81 l:>elirr«e 


for in v«ii» *in,3Vlr,.'B!«'mvti(M»4'4:.<«nd wheiieiii it tvao^|^{lhrM>l5v|Nf''ttcat 
between C tMl^k 

of Limeattkdii is there wnitlicdireootaitiing f7wtfl»tttraw«* 


Coal worts {ocatty sKati^ 
page 5i) nnder qk 


^r(!iytt,of whifch Lg»v:e.Mr..B4i|tbW 
fetb^ersf Bod M«rl, eontsining G] 


gaitb, 4c. Forster, p.4A.,yAd %i4 Sai^iston^, &c. b>J5|^By «»*1 
and wbicb; tJver^Sc^:^ ' 


and wbicb feci 

been 

^ctipj)i>; i yrlw'teJis'tt willl,«yi»i^e)y 
of Urejcto 
range of 


S^if‘«IiSdval, 
(^(Urar Cd-I- 
tirereon:' 
4»‘t tteliew, 

l.a1^|m^rts 


alsAta, and growing hflppw'tm the XK sld«* t! « 

► * ' ' '.V ' ' ■***\ ' *Tr!afo 



ReiJtarh an ~ Bahwi;U'‘s t7§ 

fid plate; and aKo of soUciting. tlie asisistance gf yourCorre'ipoji- 
dpiit's, fgr ascertniiung two very interestingiiact?!, vjas* let, I<* the 
Piestou-liow.sLiirKJsto«e;M®(^«e>*atif an<j^2dly, hit, and the 
grit below it, unconfurm^mh in ariy part, to the Coal-measures 
and seains of Coal belpW ififiW ?» 

I als<» tlW carefel consideration by 

tny able Friend, Mr, P^vid JJ^bsheftt^ of what has been stated 
atibve, and to ,r«9|iiie»t a further communi^^ori froin him. to you, 
as to the yellow litime^toue covering Coftt4®^asur^s n««r Neweat, 
in Gbuoest^^ire, mehtbnod in your .^jiilth volume^ p. 1>4:^ 
Whether, thi^li^stpne (ronging I believe ahm^timintenuptedJy 

iiioroeii^isthcr places) when they iMsylh to bend down 
into tlie t>ou^h Joet'f^M.l^hcsc last moujitaius and those nt which the Lakes are 
floated. ■ , ' , «/ . *• 

I lieg fcttheif to mentibh «5onccniing ibis Section, that whue in Durham County, 

I did not,st«,^|^ hcae#bfn Mr. AlTowi.!nith and "thcr pn’aCtie'dKJblUei'S with .vh';m 
I t’Wkvftroed, ofany Coai-aeanis which regularly basset htvati^'s {Jee Enst, ioKtt»ad v^f 
ttot^inoinit ,af^, and "wler the ye'low. Limestone: I hc^e therefore that 

Mu', h. will'favcmT me and yoni Kcadifis by a little tj^eppociiibt*, as U>tbe actual 
line of htA fledtW) In this part, and the rrulb (tf ilS,4'iE^ie<!en'tation, to the left or 
westiitprd.i!)|,hiii. letteL^^' * bean! of the Coal beirt^ in some T>lafes cut off, and 
cropping ojdfi^ore it Came, lotbe ijinestono (p. S4*) ^llut on inquiry, the farmer 
of tb^eseeiiii^ only ordinary cases of fault', and S|e ktUir, aS far, ?,i they wme 
not sdtogel.het'^iipposiiiiious, seemed only Io<»l ihe. i,tTata,i^aUwt bumps 

^Rthb» t)«nea.t|: btitiid>f 9 iai basiets douni bill v^ifCinenUcned, such ae the Section 
repteserfei. ' , • f 

At the boJtonj of page 90, Mr, B; appean tlo ajiolqigiste to yourBeaders, for 
nM»kin<r a qmjtdtiou, “infhe laugiiapc of hvpoUn-Sis,^* from Mr, Forster’s wm^ 
(p.,l26); it Itnd’howomd think kicn betler fm iAlr. hts t^'pBlarion andtt>e,d||K 
of truth, tljAt the wjiole should have been omitted jiysmpp ip ..searching thrw^ 
Afr.'Ps woAj not a sentence will be fuuinl of hi', to cuiintcnancc the idea, 

ol MimBt’atrti heiiiig “ thrust tlirough Ibe snperfifinl coTeffbg of the Globe,” by 
itnaginmy subterranean Fin';i!. ■ The fidlowing i' an essenlial part of the sciiieoce 
whkl} Mr. B. has partiaUp qno t^, tollowing the words “ Scofptnd atid norih- 
wardi** vi;^, “ The mituss at Ixiadhill and Wanlock-hejad are irt this roefc, as are 
also the Wad-Minc‘s in llo!'rov,di.le, and s( vmal o^bfir Wines of Lead. 

&<V i« dwffiwtffplaoes. Bhie SinUt, the eb'san* covermg for Hotise*, is quarried 
out of thii tori in several plates of Cumbtrl.uul.” If,turn to pagi. o i^ 

find,,,‘M,r* F’sJ own definition of the ivkhI ' iT«ind »t the begm<iir»g of 
Wie (»a«Wi|q,<|n(«tt*d».(iJI^* dyke or rein” k> Mr. B. pretioiisly inlimutCH,) tone, 
**'» chasm in the strata, wbit-b clnt<-« is coinirumiy lilled 

Un wtiih.Aei a^i^ ^aaor matter.*’ AU ,which 1 think fully exclude the interjwetatian 
tl}?^ of this passage in Mr. I^tpter’s 'IS<»ok,j the obscnrity 

the I beeu nsed ^,®^ibute, to'aw^urror of the 

presisj'mitlpi^y ai»ck^o^id*dged'iin«<l^tm'''‘from some 'Author (of 

winch Book fiiihishes 

ol'his ^4pkH uf atoae.' - .’i 

Thh 'Which Mr. B. .muat''lwo‘<eii^, Mte iti thefe his 

as to the thrusting Of the- (ifpVeha^ or 

eastspr'Illc^iil^WBis^h'Od'llis consequent u|/2;{^r'!^r|blidhi^'fti4te'fr^ theiv 

wtiuld, 

I shimld opew^.tblpiieve:^ to near to 

the *«oe 4>^d. j iiad,.j<t»terliii^A.,lbe '^ope,'iti^ the Bditiou of 


iT4 Yellow Lmestme unconforrmhh m three Collieries. 

from Flaxley-abbey to Abberley) is not uncoaformable ?, in some 
places at least, « , 

I wish next tb maBtion, that havblg rettu'ned to Faiilds 


rtirefol revision the i^t^ ano 



to 17 queries 


forth, had first,pointWut to him the v-€^ intwe|lfi^,^;’pilhough 
not untqm cireiMifistaft^s Of this 

nearly sittifiar i;^rvatnwi^i'have and ht 

Glass-HdhglUOil^llieries,' a hc^ 


had transnUtt^d my Map and Quero^o frojn' whom 

I might expect shortly to retteive more sati^^ry a^w®rs,ihau 
it was at'p^c|^jh;h« 

20 miles frQifi"’hB-,iwh residencei I oiiiy thepl^'h^^v^ h«ve 

the meana shoftivi^-i^iiimg these import^ Facts 

before the, public.. , -b^ ,. 

I have tjiey^r'visitejJ^eJther Kippax or‘OIaa^i11«i^g^_^ol- 
lieries, atthbi^i st»me= observatiofil on 1a^fe®s^s 

Red Marl IN'wee§S®4'mestonc'‘Ro<jks'at Faifbupi^"^te^}f8 
between ^!i4|l'la<S^^^entit>ttttd’: |n your' X3Cici^|^||i«p^e,' 
p. 104; and I ctnbot on this oecv'vsion 


Col- 


IP iittiestouc Kotiks at }^airoup]|^,fwp^ is 
^^^entiottttd: |n your' X 3 C 1 cbf|^||l^;^e,' 
F’hifW 'On this occasion e^pre*sp^ii#ijuf 
prise and re|p"^,tl^ liciilier during this ekcilrsioni'^t Ml the 
iMgc ma^ of wyito ^ information wfeicK my kthdl FVipd Myi 
iSRthson in answer'to queries whM''s^fprinti‘d' 

and cifof the Yorkshire Coal-Owlfe|^08<j;Jalit’ 
which cotanjj|hd I® have my most grateful ackttowh^lgefoents 
to those Geb^m^? that the^ uitelwestihg facta were i?oo»er 
madehiibTiitt.''' t J^an how 'pretty-c|early^isfee ^ die |ei ^^ji,; ,nod it 
may be or tile to other observers th rnei^toiiJf/|sM|^^ 
having noticed or siiSpec*ed the unconformableticss Of 
Limestone to, the COal-measures, wiz. the ||ptsc tlie 

soft Rock, whicdi wil'l,pn'genej^J|^'lp)i^ 
;r the upper G^nl-me'i^teS in 

1 have ascended'and 

K-#,f ,in vat-kill, O^irtS- ^Ai ’Httli'' I ’'ibttit 


intervening or soft Rock, which will|l|gen^ 
mouldered over the upper G^al-metres : ii 

the numerous 1 have ascended and dfs^ep 

of tbis4i<0'e&l«(kiip|iji?:in vark^. 

have no 4 'M?ed'‘this'|SE'flFas prevalei^'as lhw'suspdiel#l» bt) 


if tlie %d Ullit immodiitjely'OTi''^ CM-^lts'ures. 


I hope hbwgveTj'tw 
cidato thb 
of every- oriietv 


attention ^ tho^‘^^^^..fq.idu- 

lot relax, 


tJclmmifS^are cf^0mm exiranemi Fossils. IJfJf 

tivat we m:iy expect, ei*lier from. ttieiniUated or the dupes of a 
foreign Gengudslic faietion sprung up atnongst '«* j amid yowt 
work, Mr. Editor, is tine ajoi®.valuable, us a chaniiet of cotn^ 
inimlcatiou/«?• new or in confirmation or 

correction oj^othw# printed,^^J^pi^essed id4fie i^ernrt and 


language which 
mants, accoinpanied 
tnay 'think deduiahle* 
or that of ethers. 

1 could not |t!hi 
thing of tlifs 
just pi^hs1l^^'^||i'"lip 
(or varieties ,r0!tn|^ 
alveoli of 


iiSa;ry|oVthfe,„’^iteif» or tfeieir infoe- 
of any Jt^dj wlich tlbey 

their own 





' ■ .vfr" 

^is moniiug I p^ceived some- 
l^dud to, ^|dle perusing an uceownt 
',i^nri^i|pf Philosiophy,” fourviipecfot 
of't^m)' of -th^-Winains' or 
..,„.,,jnd in argillaceous Co^*|heasures, and 
of six otlietSt pitud idtTh||timestone near adjace^|j| |ii.^ ia 

Blacltbura ^pliej^l^ijLivmgstone, in Lird^igo^l^fd jf^hpw^lse 
could it l>U doubted^ ^ 204) that‘‘the ddp|||BdrWd 
belonged fp a BeleiptmeljOr the mistakes Mfe pivybeep i^inted, 
tliat-Beis^i|e»,are. op?^ ran. in i»eotlaT^|,^attd 
to, tliiepi in few ? :■‘‘When Mr* 

James''^PP|8|y.in^»i8 “ Mineral Concholoi^|liiy»12S‘. i 


has men¬ 


tioned; 


_fs that exist, m Woodwa|r^^^td'’Beymi''sf Speci¬ 
mens andl'Otb^^^. and alluded.to Jus owirap^mitc.i®''^ .fepecitmns, 
whichiut^itea^hly.^^, Wlnfovi Vas4"l9;|^cotieiid, 1 saw 
at Brpra> yciQf: imincTOusliebmiut^^^ in what th'be 

very same_C!^^«8'ha)e, as that,from wht'Ui|t'’|^"^[ehang took ■ 
his apecimtihS;, tHi^wcre ivcll kmown there, pv* 

trified Tangl^'^ ;^;tubular sea-iweed) m uieiJ^^. by Mother 
Scotch oNuJr^i^r m j:Uc same dumber of the Aif^i^ 
were considg^ as % tVom unj^pramoii in ScolQ^d. I» Eng¬ 
land we hdl^lli^st 20,sftia^B^far sep^nrated from* each! other, 
Uy interV^ml; without Jlelemnite!^) whidi produ^ tltem, 
probal%»^^p4^iV/f/|^iejf in eachBclenanitic strtitum, and even 


are found, in some of thc.^.,p,lace« in 


that morg 

the Brit^'Siiiok^siC-fh^t’cxcejiji aiiomia Shel^ we'hai’e per¬ 
haps no ^iPossfl. neat so .c6impon«a^^knd as th«, 

Belenihite,‘'hh^;;i|^;y?i^^ of ,5|^ch,, whe^|||PUf T-^tigM at 
least of tkii^, alveoli,^'''''' 

The. to, furnished- l^^^$<liiw^rhy,,tv^l^-live 

epeciei-i^ Prodactor,-fr oagf liler 'thp' sun^ or 

thoeeii,** wd 

which to 

eSfi 




■ See 






iave$tigation. 



176 Mr. Baketv^lVjt md Gmlogkcd Map. 

investigation, <viU fornisb M:«, S, wiUi avell selected specimens 
M {dl these Ortbocer^ &cim aa nrnity ttnd as distant places as 
may be, nientiomng theii' exadt- Joealittcs and strata, by their 
ordinary and lodal names, in, .tliat* the same may in dwe 
course appeal^ in his nss^l with Geognostic 

impair, but 


tve enu 


punt m the 


maimer m 
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11^8 On the Rate of Clocks, 


wd motion will prevent congelation even in water, if not already 
too near the freezing point. But observing that the 3i»ow passed 
off in breadth in proportion to the spreading and shading of the 
branches ; 1 fixed a long stick in the ground^ and tied an um¬ 
brella to it, which sh(niid> when spreading, i>e about six or seven 
feet from the earth. It was then ,going tojsuowj and when it 
Was already pretty deep round tlie stick^t^^Aed the umbrella, 
and before trie next momiing, the whole extent of the circle of 
the parasole W'as tOfiPk melted J^ford nine '^<^*clock. It could 
not therefore he any' effect of th6 roots of that caused the 
snow to dissolve, j Was it not lajlMSE the iews aitd vapours 
falling €md aiiji|king arhongi th%^^ad,, %a^^ vegetable 

platter, or eaickn^us eai',th, whii®bi^'|S0i&t]^ of potash or 
saltpetre, and «ii^ course increased the (^<l|^hnd preserved the 
congelatium of t|ic |es|te,of the snow? Jipapy omeJf frials arid 
experimettts havci .slririe that time confirmea^lBiy cmini^hn of its 
propfief^} though ^ of consequence enoii;gh W^sukstdlled 
to the reader, 1 CaMot help thinking that v^e are aiU/are 
how many fidcis^ aikl^^arious liquids md cO]php©a|i|sij iB'e be¬ 
stowed on us by the^atpiosphere. iThe hairs <iiN,bl|Siants make 
that subject ||J|ie ^ts,|t^e- 

mentioned, not us a state ; jetl^y cer¬ 

tainly (with the Bt|R1pfeady in the hairs, or immediately 
after m Mewy re^^ ri|^;#lteswhii^ii%rodue^inOst p|ihe scents 
and juices thktl our fragrant oils and reans. 

am, Sir, 

, Your obliged sw^tet, 

Sherwood,'Peh^.^als. Ac^iss Ibsxtson, 

ti ,".t‘ a,ir.-.Bs-:ae!iai axiJ«Ji.'.J-’4JJL;irJ.uyraia 

XXXI. On the Rate of going of two Clocks, 
on Harris’s Pendulum Clock erected in Mr, 

Thomas Reip. 


. To Mr. TiUoch. , 

rp . ^ 

SrR, — X cirgr^j^lanop of two clocks kflsppin, 
so closely tpgptbeft^ aM that for periods 
of time, appearik)^:i^traordinary and unexpeeted to me, is the 
reason why I haitewiin^iifced the case to dinl fhovdiil.you 
deem it worthy ' 
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On the Male (f Clock f. 179 


of time, and might have done so for how Img t shall not pre¬ 
tend to say; had ir not at last became necessary for me to put 
an end to it. One of th<? blocks Was a month one, with a re¬ 
coiling scapement, and a j^se^poneatipn pcndulam made after 
Ward’s construction. We <l|^er was an eight-day one, having 
a detached scapement^ and a idnc tube cotnp^tsatiou pendulum, 
both made some years'kgo, and of tny contrivance. 

During a period of four months previous to the middle of No¬ 
vember 1813, th# kept so constantly and close together, that 
at no time could I peiecive|iic tenth part of a second of diflference 
between them; indeed ttb sensible ibtfereticc could be perecived, 
either by myself oi onotilr p^on who had occasion fre¬ 
quently to See theuSfiatpressly for this purpose. A pretty sharp 
cold taking {dice otji*oBe of the nights in this November, the 
month clock made Vlhtle deviation from the odser: this was im¬ 
puted to the indueiicfe of the cold upon the oil, as the arc of die 
vibrathm of the penduluna Was followed by bein|| shortened a 
little at this, same time. However, very SQcm after, they again 
went allowance being made for the difference or devia¬ 
tion the one fiom the otlier, this difference was 

kept up to fbr more than a period of ^erwards. The 

mean diily rate of these clo^s, during tkl^ttr months previous 
to the twiddle of Novetrih® 1813, was per diem. The 
mean dlily rate of theiir during a perioa of 164 days, viz. 
from the 2d of February 1814 to the 16 th of July, was also 
-f 0*2 per diem, the same as befoie. I shall give an abstiact 
more in detail, of their going during these 164 days, not with 
the view showing any gieat perfection either |n their rates or 
in the conqiensation; yet at the same time ^ may be allowed 
that in diMyrespects, considering the iiieoirect state in which 
they werl^dRlw clocks, even in their best and most correct 
condition,have, tf any thing, much e\cee«led tliis. On tiie 21 
of February, the clodt having tlie detached scapement was fast 
by mean time I™ 35*. The ®o^*th clock was fid)out 53 seconds 
faster than ^ and this difference it mitmtamed during 164 days, 
when the nmhth clock was taken down to he etUmted and lu 
» get another ])endulu»i. 


Febraary2. +I-3S- "Sl'** 


May ll.+Ksi'' 
June IQ. .«-ru4.. 

July 16. 4^2 




(tf 0^3 
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^■ 0*16 
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42 

55 
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M 2 mean 



On the Rate of Clocks. 

mean daily rate -f 0»'33, and for the least +0'*i 1, and the meun 
of these five periods is +0^216 as the mean da% rate. 

These two clocks coming to keep time so close and near to¬ 
gether, and for such a length of time, was a matter merely acci¬ 
dental : 1 should consider it a very f&in pnrsuit, to attempt to 
raalte any two clocks do so, nor do i tliitjk that there is any pro¬ 
bability of my seeing ti^e like to take place again. It is not im¬ 
possible to make two docks to go very neauy together, and for 
a considerable length of time b«t in pery nearly, and 
in that g7iile close, tlieie is a very \y|de difference. 

It has been said'in some^f the numbers of your Phil. Journal, 
where I think that I havl^eeh'it, that a dock with a dead 
beat scapement was made by the late'MiV^rignion, and given 
by him to the' Society' fi>r the Encouragemeut q| Arts, Manu¬ 
factures, &c. that any addition or dimhiUtion of the moti\e 
force would produce no alteration in the time-keeping of the 
clvjick.’' Now, sir, being well acquainted w'ith the priuci))lo of 
the dead beat scapjgmcnt, 1 cannot easily, admit this. Wlicn 
thi^ eircumstmice Was mentioned, it should surdV have been 
stated in wliat manner this was obtained hj Mf-jJterigrnon, in 
the dt ad bent scapeija^nt. \V|fcre this takes pl^e in any scupe- 
meut, I Intinbly presume it ctm tlten no longer the pro¬ 
perties of that ^ thedtad beat scapement. ^ ’ However, if you 
or any of your cprCsSpondi'uts will' have'tttc goodness to take 
the tiouble to explain this, it will be esteemed a considerable 
favour. . , , 

From tlic same respectable autliprity of Mr. Grignfon, we are 
liiiormed tlrat in the year Ui4l a dock was made and put up 
ia Uie churchof J5t. PauFs, Coveut-garden, by aJlicliard Harris, 
v. hn bad applied a pendulum to it. This is riitlj^^imigular, con¬ 
sidering the caviiliiig which took placeman)' y'l^i^^^wards, as 
to the priority cr rigbl of having first applied the pendulum to 
a clock. Father Alexamler tells us, that there were no clocks 
made witl* pcncfolunis to them in Paris, till after thcyeiur 1660; 
ij.-l yet vthere- w'as a duodeciniof’panipblct of 0;||ilei^s, On tlie 
iKilurc and properties of pendulous bodfo^j translated from the* 
italiaii into Frepchj published at Paris in l'63P. May wc notjfH 
l^azard a conjecture for Richard Harris in tliis case ? Our coun¬ 
try nsau lingo Jones, travelled twice into Italy, ahd was at Venice, 
ji’oout the time til^palilei w'as there. . improbable 

that Mr. may have heard di -Galilei had 

suggested reg;ai;dhig the an#pf the pi‘Ppriety of ap¬ 

plying it to aVclodk, oiiwF aftdri^rd'*, ^ have cQi|Bmunicatc-l 
thfc -T ideas to Hktiardd^rii^ retul^n% to ifohdOT. ii 

muH be observed, thatydilgd Jppcs Wks uotdu life at the tinK’ 

. ^ ‘ WlK'U 
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vliiMi the dispute on this stdijeet took place between Hook.-. 
^o^ghens, and^totlicrs. Whelliei {{icintJ Harris was, I kuow 
out, 

I am, hir, 

Yout mtist ohedient Inimble servant, 

Thomas Rctu. 


XXXII. On Sleap-Boats. Rohehtson’ r.utnANAN,/Jiy. 

of Cita'igou'. 

To Tit^ch. 

Dear Sir,«>- ^GsIt^ABEY to your reque »t.I now bend you l ome 
account of tim steam-boats on tlic Clyde. 

{ am, dear &ir, 

’^'our most obedient servant, 

t.L'o^ow, JaiHiarj 9, 1G15. UoWJfiTsoN BuCHANan. 

So earlyjfest’the.year 1801, a vessel propelled by steam wai 
1 ried dfe. the Forth and Clyde inland navigation, but was laid 
aside, an^bng other reasons, on aoconnt of the hyur)’ it threatened 
the banl^!^ canal by the^agitation of the water; and as I’.u- 
as I can learn,the sume obj^ttion still subsis^to the useof ste-un- 
boats on artificial tJaiials so narrow as thosc''%ual in Great Br' - 
tain. That objection, however, I should iljink, docs not ap])]y to 
some of those of Holland and other eountrieson the continent. 

The first att^smpt on any scale worthy of notice, to i)avi!;:t.e 
by steam o% the river Clyde, was in the year 1812'^'. A passas^c 
boat of about 411 keel and U)[ feet l)eaTn, haadug a steam- 
engine ofj^^^three horses’ power, began to ply on the river, 
.Since thai^fe^fe thenhinbcr of boats has gradually increased. 

Besides three vessels which have left the Clyde, there are : i'c 
;i.t present plying on the river, two of which cniry goods ns well 
as passengers* They have on the w hole been gradually incrensed 
in tonnage aS Well as in the power of lirgi'r engines; ami stiil 
larger boats and more powerful engines are now constructivig: 
among others, one of about 100 feet keel and 17 feet beam with 
■in engine of 24 horses'' power; and one of eqiial burthcn,lmving 
an engine'tif .30 horses’power f j These ^oats are all neatly 
fitted up, and;«(^e of them even elegan^Mfeoorated. 

On board steam-j^a^^aW newspapers/ pam- 

* Tliefifst steafh'bpaf in Auwricft*‘bvas launched ISTcw-York <»n d.e 
.'ui of t)ctobpr'l8i>7, suJ'd begati/to ply ou theiiver, between that city and 
Albany, a.distance miles. ' ' ' ■ 

+ For the value of ^ hor'-O'S power, see }5bbhanaR% F.#suy on I\lill-worl,, 
rt uih of Wheels, p. 130. i 
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phlets, books, &c. for the amusemeiit of the passengers, and such 
refreshments as are desirabje on so short a voyage a distance of 
about 26 mites by water, and 24 by land. 

The voyage betwixt Glasgow and Greenock, including stop¬ 
pages at internjcdiate places, is couAmouly accomplished in from 
three to iour hours, the vessels taking advantage of the ride as 
far as circumstances will permit; but as they start at different 
hours from the same place, they are some^nes obliged to go 
part or nearly the whole of tlieir toyage again^ the tiile. 

T h • voyage has been accomplished.m 2| hours; the tide being 
favouiable, but agmnst a m^erute briscse of contrary wind 

At first, owing to the noi^y apd apparent danger of the con¬ 
veyance, the number of passengers was so 'shery small lliat the 
only steam-bodt then on the river could hardly njlvat her ex¬ 
penses : but the degree of success which attended that attempt 
soon commanded public eoiifidence. The number of pasv ugers 
which now go in those boats may seem iimredible to tlmst' who 
have nut witnessed )ijt, Tiavelling by land has not oiil\ been 
neaily supciseiled, but the communication ver)' gieat^^ increased, 
* wmg to the cheapness and facility of the eonvejalHe. Many 
fiay^. III fine weather, from 500 to 600 have gone from Glasgow 
to Port-Glasgow and Greenock, »ud retnined in the same day. 
One of the boats jlone has been known to caf^ 247 at one 
time, Tlie iiKTcaiP of travelling in conse(||[ence of navigation 
hv steam, raa\ be estimated bv the number that w'ent in the com- 
mon })assage boats before the introduction of this agent; at that 
time, the highest estimate e\cn for summer did not much exceed 
50 u]) and 50 down, and those generally of the louder class of 
the jieoplc. The tiumbei that then went by coaches may be 
ihu’s estimated: fo'ir coaches up and four down^^iUto'h might 
average six passengers each. 

in the summer, the jilcasurc of the voyage and tho beauty of 
the scenery attract multitiuicsj and the bathing-places below 
(neenock liAve, in consetiuentc of the easy passage, been crowded 
beyond forpicr example. 

Tlie scenery ne*U\i!^^sgow is sylvan and beautiful, but be¬ 
comes boidier and moi'fi picturesque as the river descends^ until it 
terminate ip the rugged mountains of the west Highlands. 

' Robeptson Buohanan. 

Description* 

A variety of modes of propelling .‘»team-boafcs by the power of 
Ateam-engines have been projected, and many of them tried; but 

* The tinw which ^as alU>«l^ to the kSai) coach to go between those 
town*, was hours, blit to estfi^aowifinary excrncDi ioiiie of ilie 

coat ho^ now run that io UbCat 9|4)oqr|[, 

those 
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tho«;e on the Clyde have their machinery all constructed on ona 
general plan; namely, that of paddle-wheels similar to uiider*> 
shot water-mill wheels on each side of the vessel, which are put 
in motion by the steam-engine. 

Reference to thmvings of Stea^*Boat, 

Plate HI. An election; a side view showing one of the pad¬ 
dle wheels. 

IV, A showing |he extent csdiin floor. 

A. The fore or oecond cabin. 

BBi Space fcv tlic machiip^. 

C. The iron chito^, seWing afeo as a mast. 

D. The boiler. 

EE- tThe steam-engine, 

G. The crank. 

H, The fly-wheel. 

II. The paddle-whet 1<«. 

K. Ladies* cabin, 

W Steward*s room. 

Ilf. Principal cabin. 

NN, Stairs down to the cabin’^. 

OO. yfiVater clpset, 

PP &c. ‘ ijangway. A 

QQQ. Seats at stern and on the dccKT 

R. The rudder. 

S, Covering of paddle-wheels. 


XXXIIL jf Paper ^pjoving that the Embryos of the Seeds me 
formed in the Root alone. By Mrs. Agnes Ibbetson. 

To Mr. Ttlloch. 

T Sl^erwood, Feb. 24, 1815 

UAT time is now arrived, of which I last year promised 
to give notice, when the seeds are to be tliscQvered, mounting 
in the alburnum vessels from the root. ^4'^® ^ phsepliwnenon so 
easily seens that 1 cannot help calling'Ijn botanists in geneial 
to convince themselves of a fact of such tSijilb^^nence to science, 
and establishing the foundation (if admitt^'^'of a more perfect 
knowledge n\ the formation of plapts than yet possess. It re¬ 
quires no other preparation (to new it wgii »than merely cutting 
off a small piece of the outward rind of iltytree, then cutting an 
extremely thin slice adjoining the several cuticles, which if it is 
fhe proper piece (that w the alhitnmm vessels) it will be so soft 
as to cut with the utmost In t^is specimen, with the naked 

eye, if held up to the light, but cert|«4j with a small magnifier, 
the seeds will be seen mounting the tree. 1 shall first give a 

M ♦ complete 
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account of tlicir proceedings front their first formation 
in tliv^ f>id4i roots to their sefttling in the buds : I shall then an- 
jnver every objection that has occurred to niyself,' or been sug- 
gesled by others in contradiction to, the fact here reported, with 
the siihic exactness aiid impartiality,|^ if! J,avernf^0«^nrH‘cr('fl with 
the disdte^ry. ^ 

When first I viewed these balls just entering the ljiud,!|*could 
not conceive What t^ey were; but pursuingj^tiiein in tlr* right 
season {ot several ye^m,iogelhe^i^§. |oimd,th^^;ey cou.nicnced 
their course in the radifcle^ at the tg^i^iatiort' M the side roots, 
anout the end of^ta^u’m7!‘^4|t‘e t|i|^^t;a|ip^red to be fijpt, formed 
in a soig of ptWder^ Iftj^rated as it advanced further 

into the rodtjf Mjd soon becan»e vety small bails, whicii after¬ 
wards entered narrow passage of the middle roi^l: berc they 
generally stopped for a time, aii^rithen, proheedihg acroi'S the cen¬ 
tre, etitered the elhui3»um ve-ssels in the stem, hnd moUntid to the 
buds. SitifpQse tlie larch or oak tree,—but^the first’ is the most 
distinguished and vii^ ing the coinpictimi of this curious 

pha?nomenon, afis the shooting of i|)s, herhitinM jed ft|®'crs marks 
best the time of,'dbwvatiou. The seeds K^viii^'bunted the 
stem arrive at a co^'llon of gemma*, and ioi rn dlairgp. heap at the 
middle points of the pitli leading.ttp t^^ bud«|^ere they re¬ 
main many days, ||^ ht.ps a week dr;-^^re,. yessel of di¬ 

spersion has fonuCTPmd run frdSnthe heap tilling at each bud ; 
the secal-vcssel of wlrich remains distended, j'<;r the reception of 
the seeds. W^heji this is cnuipletej the ball;j.fUlcr ttiis 
vessel one by pne^' and slide up the «’yliMer pericarp, 

and such a nui^^ber of balls arc deposited in eWh soed'^'essel as 
suits the urdejf to which the trie belongs. 'Tims tlie seeds dis¬ 
appear from the heap by degrec&^;and the penciM||^dben they 
I -ivc attained-their jnoper number close at the b^^P*und the 
v^-Nt j of dit'pevsion is soon lost in the incrca(dng’’jj|iiSrt of the 
piaiU ; l>ut the'wed,s never enlarge from the time theji.qiuit the 
middle ross|fc,,liil^ey |e.ntei- the bud. ^ ' . 

• fh%l-have evpry .reason to’believe .that it is 

r!u' hcarh<d the. that ii^^ormed idifi^e jr<)dt, that part 

nhieh aji^hoard^j^^^es the embryo of nle plmit. Ib the ^ 
hojt and grasi-^^w,w esac^y marked^ as the^frlan m before, 
iinpregnatidh, ,thjtfOliiiipoS{^e lu^t to be. «trlii^k with the si¬ 
militude^ of ,|he conclude, 'therefore, bhftt'this part is 

formed ‘by as&em'b^ge of the of tlie 

pj^mt mixing will and iiifoibing the new mp juit’Receding from 
ihe earth, atid pouripg into the side rt«pts. ,,.We kndw«%hat the 
luiuid of fotHl i« disiterfrom pstrt of .the vege- 

t.ibb' eartkf.'.may nnt■'tl^h^^«^tlae^ed&ctj9llthUafo^ when 

ire in tbelrf^^st.Mate/;'aiid pi^fectly uhraixed with 
'<*'' ctlicl^' 
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i'sLherr ingredients, csanajslete ihnf producJfcioo af lauimutt-d nature, 


which no other oi!a«d which 

is concluded thiNfad at- the line of life, 

passi!if>; thros^' Wh€n'.||cgre- 

gated into circle tlie 

lhreud%s'hich to hi|'4^rcped, 

the side'fdfit5'?<s^^pE?;'i4i^, 

iheif^ the .j^ng; 

with i|y^^'|pt the'-the'rose 

or v»oi5^ -Whk%’throtigii this 
identimf striu^. ^|n -ihe ^ "Wo Aoroiijghly 

dmde4|., adriirKhly, »fea% Beiti^^^/lhick: in pm- 

portioi^%ri4^o rniieh iiioa e woody and matter of 

the seed, thiitjl if .((^slly di!^JBi|§?ii‘shed, The see«ki#re found in 
every plant abonf six weeUs or two nion^ pter^&g flowering 
time, according t#the season at, which ,,e^ph'|d«^j|<'^ferforms.that 
fniictitin. , In'fiiVtmesUieyraridy’]|pgirih^^^i^',t^iJr Weds till the 
i;ei'enth of ,.their jrge, ahdn^^^ier' trees rather 

earlier\ ''.,,4' 

Tkrt the, 6 hiIiryo of trees 13 . the sameW^ plants of the 
geittts, 1 ■ai^fe!fectl;j^]invh#eed, from the indifference in the 
jnwve^dnre grafted or ll^^d ; foi^he seed's 

mount iis if uothil^ had hapfiehed, aud plP*iiito the bud. In¬ 
deed, the eyd can ildftrh little or no diK|j;en«:e lietwecn the em¬ 
bryo of the< herUacsSl^ plant and that m trees; hut the eve 
scamlyt^u'fi^jnd'^e in so deiicaie. a matfer^ probably this i-. 
the vealjcauSQ’^^ plants, will not i^‘tin this Vji^dttOTy bin theii 
own genus. '1 haite now shp^ tits route''thtli^mbryo of the 
seed,ts|i^A^ro it Is fix^. in>,thehudduri:iiigthG*thneth;- 
part il^Ris, cradle iff th(f bark. I shall nc$.t endeavour 11 
obviatej'lirrffthcrexamine into, the objections i.fli'st made nr - 
seiij orl^Mior.s sng|^sted to respecting tliis‘feet, and whether 
tliesc bails shot^d'dr niaffeiie b<J^«iVed to be diff the seed. 

'When „!'first discoveredjberiii, 1 miglit be'air - 

bubbles'; ijU;t, th||j|« cannot b^|jwr j bec aj^fey ^h the cmrus tribe, 
if the' stGuyfe cm'in .half hi Februan^ ^^'^ «eediS'«^ay be taken 
out with-ii'’inn,‘''drie|;'on hsdf^,.aiid they '#iil 

be fouiKl’perfectly wild j,,Care*^tff!thol^&''Wt^eii‘|bat a seed 
is selec^d ^ coi*er^^ mfih tlie is 7ioi 

broken & balU^ It is com- 


ciFcfe .wdsiwnp'letetf'f tlie 

iff ;fixetiinfs«ir to hi|-4^rcped, 
!ffi.4^|srougn all €^'ir di|S^la^t,liah'i 1 »feB 0 ^ in 

the .j^ng 


:-by the'Si'eed-^iff'-the'rose 

tbroUgli this 




iir seeds till the 
r trees rather 


miglit he 'air- 
^p^lWhe cccrw.r tribe, 

t dseedjs <^ay be taken 
P h^f^. aiid they 4iil 
a seed 
'S^ug is 7ioi 


when com- 


pletcv-«4i^;^elmtly->0uad'.’' 'It,vCai^t'bet'slfipifeljles, because, 

— A... :3 *. _IV JL. .... _ i, r 1 


wheifffislh^ted in 4‘'’.'h^ap at iImj. 

Imds hcforeftbi^y^'pa^^^'^fe _dk^li|i^''ii| 

the heap! i$. theffsilare 'of cffBlsc''!Siftp«Si^ 


assemblage of 
}1^.mewit well 
[^'Mo two parts ; 

seeds 

kalvid. 
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halved, which plainly «^nces h(^ sol^ they are. They cannot be 
air; for, if pli^$e4 in the mi^puinp, unde, vacuum formed round 
tliem, it has ifot 0m smallest ^'ect^ $ whereas, place a 
real air-vessel, or rather a water plant with bubfoa of air in it, 
and tihi moment the i|aeuu[m Is idl hha ^hubbies stvell 

and buf^ Blit tl^ei'are.eertait^, lii^vessels^^.eacept 

in wa^ or some water plants, though many mr-bubbW nc- 
company the sap. seeds, n^pki they not ap> 

}>ear at all times, ^andnlKjbe cie||||&ed to, preceding 

the foweriiyg ai^ rifey aeen but at 

this time, except :ijii»li]tosc iire|Eet^^ twice, or for a 

long space of tifoe, i|feW*ra^Si^ on heed may, however, be 
found, but not any hVahtity. Nmther they be air sur^ 
roMWffedf with tlw^arHjr^Vss‘(as they^menfoes agpe# in the 
firs), because they are really mlW, aoU bfefifml i|t many trees 
they are so far remov^ from the mner iflri'vh.^els as to have 
no comranniesatioh wl^tever with thenl. Im the s^pervivum 
tribe, the seedls aj^ tp' ^in tl^ alburnum vessels between two 
rinds, while tlMEif ini^%ark vessels,^coutahiing the hpk juices, 
are fxed in the w«feKr4Qr« between the semnd ri^d ani^ke wood, 
and cannot therefor#apjn oach tlmaeeds. How admirably is this 
'hown in a specimen of the plant1^||OW plain and .decisive is its 
effect on#he mindhgBut drawings a&vvaj^Tea’y^a oddbt behind. 
This situation of tM^burnuin is totally diffe%iiit from that of 
any other plant I am acquainfed with, and only 1 believe to be 
found in the sempervwkms, 

1 may be thought -to have made too maiiy factions, where 
the two first were ^1 sufficient j but I might addipd many 
more, to show ^|pbw "'perfect the evidence is, siiit% ;the vessel of 
impregnation passing through tlie seed, as it is alw aM^° nnd in 
the flower,' is a corroborptioa not a‘little powerful* aboife 

four seasons since I have pursued this discovei'y in every mode 
diligence could suggest ; a.m\ 1 think 1 may now w|thbut fear 
present it tft'fche ^biic as ^alpi^^ gave a 

specimen of thevessel ;pn^,.not viewing itm tlje pro¬ 
per season, did hxA,^^^'iJksc^halls took the inter¬ 

vening and smaller. mr-vMals, |tho^ivhlE^ } suppose 
to4e the powder of|i|||{i^cn),andthe middle vessel M^ch coito 
tain the seeds (sccli^^^ jPlate IjV*). he. celled vessels, 

but designatedi th eim l m ^ furtft^, -they not 

be the embryO'jp£'jm'iaeK|^'‘...We*||re that 

.the lulbom ro^r^^m thpfower iua''-'’the' ip their 

seeds in the smna ';>P am aet.:.of pfont9':)^«a''ri^W^v.^eir 
seeds there, .why ?■ km. aA J ll , ottttinigi a hy¬ 

acinth a nmnl^ .heforC'/'lb^i^', im4;^p^'na. saede'‘i^^ .be seen 
mouptp^r*®' the 'top of Sf^ Wt it must 

.. > ■ ' be^l 
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be before the bud is i^uite complete. I forgot to mention that 
io inostj^>5 tbe bark atsg of a jeiltew htowu/and the 
seeds of a most be£mtifol ^^!4^^9W Ail Hiis c;^ence, strong 

as it is, is the; 'tnmd 'receives 

when in 'the-arsH^ sum'seen't^^^^iiiddle 

flower-fttem, 'Se|tar|i,£e s^-iNsel, or 

still if pos!^bi^ In ^ larch, ^cre a veasei is formed on 

purpfwe ftHi'traalMj;|s#^vtbem sifuatioBS. As 

these reamns not trouble the 


reader with all I 



ft 


M is aiiimst aaplain. 


that the nolfoh ii^lbf lsdd^ forms ai»d fflh 

* . ' * I* . ' ^ 'Mp ‘ , .‘ai, t * 1 *1 


tlie intemedtab^ sj^cife betf^n 
seeds/’ ■ 


s which contain the 




Malp^i iJifete ve^ls for ait-vefefels: h^iohateiwr they 
arC) after the ,se^d^§ h^x-e ,f3t^^ited themselves into the seed- 
vessel, and tha^ it Ims closed on them j thif pmodefy which had 
before visibly run fptm tlie bark to the middle of the pith (notv 
first receiving the coloured juice|, ,.wht<^ them a yedlow 
tint), imme^atcly pff-oc^s up the middle spl^ between the buds, 
and ente^l^^bem at the upper part instead<pf tinder. In this 
specimen they cannot be aeeBi.,.to enter tbe |»ollen cases, but in 
the orum, they are seen 1^?|p0ieeed up the plant and enter the 
stamen in the san?^; msAer^Cs^tlie seeds just #ef(ire in 

their appropriate <|^ce$. 1 have many reapl^ to su])pose that 

the pollen powder is formed in the tap root j but this is nor a fact 
of which I am so perfectly assured as of the preceding circum¬ 
stance. 1 bavc^rtaldly taken it from thence, but Very unlike 
the seeds; the mll^atioii of its form is so very groat as to make 
it much more^^adi to trOOe f it is most easyf hoirover, to follow 
its reaches the alburnum uesseis. That 

the polhi^^peives its culouriiig ly{|uor ^from the atmosphere, 
there cail'^j^ no doubt; T Imve scCn it enter the liairs, combine 
with tliC’;|lOtwder in tlie jiith, dye a part of the pith with the same 



tint; and when .thepollen is 
run into the bop m the hdd, 

This is all to be tt,^d point fepoint wf) 
In taking a plahi where tm male 
parate, the. ba% pikss to tlie ifemale 
male. Jn tlu? is 

of the fortnatiPh w 

appear, ,asftd .|jbe p^isi ^ ^ _ 

seeds found 

never bui'h, 

se^s th^ 




I have seen it 
tg.^its destination. 
microscope. 
flowers are se- 
e poHen to thh 
init|ie’:€arly part 
fei W balls never 
rj^lCovered; both 
1 , Svhere they 
of the 
tdon is not re- 
t fbc emhrjfo of the 


jm4 btil it 'n^ ■inhere’mifnttiin 


% 


some 
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1?^ On ]i^umer,('al Ptnportiom 

*r>me rcsemblau^ce m animal life ? In the cyprcbs it i* beanlilij} 
if> tiace the diftVrent powdefs dividkig aiiH holding tliwr conrn', 
tne pollen tb 4te male flower^^tihe balk to the female. But stjll 
more astonishing is iw^^emlerry and cm rati t, 

tiiey Hie all pressed ti^her, aftd jlWf^ever nOatake their desti- 
■natwn.f^ many plants, however, th«'|MlBn a sort of ltmti< 1 
placed in the pkh, through which the pew^r proceeds to its 
propel situation*. mdy just at tlj« bottom of a col¬ 
lection of huds, and it witli the S^rcasin^ grow^th 

of the plant. ^ ^ 

As tliis shnt letter oi^ Written ter mention tlie time of 
tile using of the «eetk,,,ttod ^ enable eaeh botamst to judge of 
the discovery, I shall hei^ mncludi'^ hoping that I have obviated 
all the ohjectrons that OAn be made to its validity, r 
I am, sir* ^ 

Your obliged humble servant, 

• r Agnes Ibuetson. 


r. S.—-I have trowed the reader with only two pj%ts just to 
'how the specimen oi Malpighi, 1. which is ptWcdXy Just 
(ouh he did not lo^ at the pr«^therefore 
sec the s|cds), and the 6eed-v«fS®P?’the mum^ with the seeds 
mounting to the Hiirr and ctttOTlIg the various ijeid-vcssch: 
see hg 2. The luniiiug into the seed-vessels of the laich, 
I liAve ahead} given in volume xxw. page I, of Nicholson's 
.Touiihd. 

I fi ;('t to mention that in most fruit'!, pear&^Miples, iialnvt-,^ 
Kv. tin. t.mbryyof|he sted is o{a.greentsh ceJ^* 


X\XIV. Letterfyom M, Amperl to Count BRTtTtl^5®r, m the 
DeUunmation of tfu Pioporttom in uhick Bodies mmbine, 
ijfrotdiNQ to the Numler ond respeetive Aifangement of 
iho Molecule tvhuh Intrant Pmikios me eowt- 
posed. t ' 


* {tHontiUurd from p. 116 ] 

A\ e have seen th4t eS|jit totrdhtsdfons may he united in a re¬ 
presentative form, has be^rf^ii^jgnateiunder the name of 

fubo-hcxa-tetralicdrUR In this alrratgeipcut, tbir position of 
two tftiahedrons diifejrelw^udhiat of the six others j hut it is easy 
to unite the same nun^r qf tetrahedrons,H|)ty ^ng to all ot 
them the same r^@pllie^iv»W4t«wi* For this p^uJIiose Wc shall 
ronccive that one ^ WiUiliti of <jach tctraliedron is placed 
at one of the eight solM angles of a Rathe, and that this tetrahe¬ 
dron Vb situated in HicfKa way that it* three other summits hi^ 
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m 


the p1an« which pass by ihe ccntm^o# th« euhte, and by tile 



three sides of this 
two sumniits of the 
be those of a polyh0#< 
drons are refnlaf and* 
points willfmti/ 
gona!^. 

It is easy to- 
cahedi'on, <#f wi ^ 
been curtailed 

sitlon of the ' 

same for hU, i 

eight tetri^^ror^Mlclii fofitini this pd 
are placed tfo and^Vo ’ 
cube, and four 


The thirty- 
j«|„'arra»gfed Mv this way mil 
c|M wh^redie'tcti^^ahe- 
ceBtre ’ thl^anie 

m aix s€^uiri|aiidtw£m<hexa- 
, , ' ^ '' ' •*" 

hodiii^ibaf a’ dode- 
!■ *four. .«||^li *have 
“ Wdgeaj the po- 
is coi»pp««d is the 
i-tetrahedron. The 
!« b|r*f^dr junction, 
e thie two tetrahedrons isdnch form a 
e the four tetrahedrons of W'hich the 




tetra-tetrahec^m^’^; composed ^ we may,Jl^eKefbre qoasider it 
also as produced hy the union of four tobes, or .iof two tc tra- 
tetrahedrons.,, 

The od^o-tetrahedron h4'''ing six face^lth^ iruddlc parts of 
whicli frliltuated, respectively like the six sniniiiits of an octo- 
hedron* we shall be able to these two'^lyhedroris into one 
only, ip a uiapner anaic^^l^i^t in which the combinations 
hitherto describ)^^ arc tyUl^olyhedron is les’> 

simple than the f^phiheditop/which cont|l|E precisely as many 
tetraliedrons and octohedromj, and wdiich consequent I v neces^* 
sari% leads to the same results, relative to the eombiiuilioiia of 
bodies in delermma^ti proportions .; I shall not reckon it among 
the rcpreaeiit4^^P‘’fbfnis. ' .j,,, . 

It is evjdefd^ll^ the dc^tetrahedron, ■wiiiciiilas eight smn- 
mits sitUHid ft'ith respect to each other like the eight summit^ 
of a cul^^^iiot be combined wit||/*|h%fbrm; but it may, like 
the hexh^jMrahhdron, be combined with a hexaliedral pri**!.!, 
because partakes wjtb the he;xa-tetrahedruls of the property 
of having hexagonal . fac^s*;r^i^er to a clear idea ol 
this combihation, we' may conceive a Ujfewmeh joins the mid¬ 
dles‘of the tW’o opposite hexagorml luqefSjJb oetOr,tetrahcdrom 

gfind ihat those tww 
5, vijs, twoi aijuai r 
k l^ia||Onni prism in 
ifei oases ansvvei- 
iroiundffis'widr the line 


tton; 
six ot 


and place it pj a Vertical sitt 
faces are ,ea!^h au^ouoded 
and imr jfh 

such,a way8^ithaii.t|?je,fe^uni^^ ofj 
iug to th^^i;,^ its .atejs W^' J 





The -twotims .'a «^^«j»ehi;ative foi-n -, 

which '%om #e''octfsplsi^^^ as tin- 

twelve of tlte latteri which su|^|*hhd Jtwo buses, an 
covered by as aij^y pyramids, four qii#rahigiidai‘,aiid eight hexa- 

fiona!, 



IfK) On Numeriml Propwthns 

atonal. As we cannot establish between the respective dimen¬ 
sions of the two polj^edJ‘al% with fliHvIbw of diminivshjng the 
number effaces, an^ reladon^v(|tiefrmw^i%e{iical with respect 
to air,the similar ridges, I they are SDcll tllSlT 

the flme sphere can be citcumscriVi^, foi* them j and the poly¬ 
hedron With forty-four stimmits wh'i*m*>dSielts #om this supposi¬ 
tion, having seventy faces, viz. four hexagjon, two square, and 
sixty-four trianglOs/l It th«4jame ^^|)taconta-hcdron. 

Finally, m'“Ordfer^,;^Mptrlp«e-ft#ie/o<^t^ with the 

tri-octohedron, b^observewat each of these poly¬ 
hedrons haa as many as the c^i^liia* faces, and reci¬ 

procally ; We ahali sp|^il^d that the p^lmn:^ .of these summits 
and of these‘^faees aab'precisely stjeh* th^ jby placing the six 
summits wiadl fouJ-<’&ces <^the tri-oci^edron on the jierpendi- 
culars raised in the midst of the si^^quam jftc^s of the octo- 
tetrahediwn, aU the summits of each polyhedral answer to the 
faces of the other, ' 

If we determine ^©‘respective dimensions of t^e polyhedrons, 
so as that the ridg^M' the tri-octohedron which joi^ at the six 
summits just mentioned may pas^>by the middles of 4he ridges 
of the square faces df the octoi|^^^l^(|l?on, will result from 
the junction of those two forms a tj^ polyhedron 

which will have fif|||mniniits at^lliifety-twol&ces; ^ tWenty- 
four.quadrilateraJ arair forty-eightS'^^ek's trikhgies. This poly¬ 
hedron may be considered as a tri-oofcohedron,of which the thirty- 
two faces sluill havfc been covered by as many triangularpyra- 
inids : this is the reason why 1 desi^ate it t^ame of py- 

ramidated tri-^tohedron. 

I shall OTil/picwnt out three othferif^fprescnl&ve forms, com¬ 
posed of four, five, and seven petohedrons, and tci.iil i j fe h I have 
given the names of tetra-oe^|iedron,pcnta-octqhedf^Plnd epta- 
octohedron j and for the sake of brevity, 1 shall noti^ak oi'the 
combinations which may be ^ade.pf those three reprhsentative 
forms with the p,lading 

If rve take noi^<ie. one detohedron being givett, there are 
four dilfer^t positing ip/|which i^othcr octoMrqn of the same, 
size forms With t&a hexdiedral priaih, we, shall edsily 
conceive that four li^etonedrm in those four' positions 

will have gravity fS|Jip(S0me;|fointy form 

a combirmticm^nto^p^h'they^swffl^ .'same way. 

This combindi^on ' is;>l|^^^ tetyd-ocfohedron, ;WlS^ twen^- 

foux snmmits andl of whjeh aa^.^^tagon and 

the eight the 

same oetohedrOn“ymi<^H^fe;|jl^«^‘’'fof, detiami^ 'itespective 

positions of the fonr oSd^drons %hfch we ttiwe cpmHned, we 
shall have the pehta^irei^edfoib the summits of whieh are thiri^ 
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in number, and vidiich has fifty-six triangular feces, of which 
eiglit me equilateral aarlghe ^tlier fcjrty-ei^ft are isosceles. 

If, ifisicad of uniting wa tetw'W^^cdrofi witli a single octa¬ 
hedron, we combine ^fS^<i«l<^cdr0ir, by placing the six 

Bunirnits with four feces of. the fetter at !thc satae point Where 
vve have placed the .six-euisfeMts of the fifth octohedron in tuc 
formation of the peiife-oc^edmn, we shall have the polyhedron 
composed of seven octohcdrhnSj^ which 1 have given tlie 
name of epta-octt»heof,i^j and which p|||^ty-two sfiinmits and 
eighty triangular eighth,e i^uilaterm, twentv- 

four isosceles, and for^jdlight scIPenc. ^ 

I subjoin a compa^We table of thfi|®^ty-thfee represen¬ 
tative forms. 


Tetralieilront^l)..... 

(Ictohedroii 

FaraUciopipedon . . . . 

Fri'-tn hexahedron . , . ‘ . 

Dodecaliedroti . ... , ^ 

Hcva-decahedron .... 

Tnaconuhedron » ^ 

Trior tohedron. 

Trajuzoidal. 

Tctia-licdron 

Ffuia-tetraljedrOl^ . . . 

Hexa-lctrahCdroli "h ’ . . . 
Hexa-tetralwdron j^yrainidatcd 
Cub(i-hrxl||i|Mhedron , . 
Amphihudrair ..... 
Fentarontabedron . . 
Occocoiitubedron .... 
t)cto*tctraiiPdron .... 
Eptacontahedron .... 
Triocstohedron pyrarnidated . 
Tetra-octohedi'on .... 
Fcnra-octohedwo .... 
EptipootoUedroa «... 

%• Models of all tb<!lH?ci'yii]l«li 
accuracy under die direction i> 



;# ' *<4 

5 50 
'4 U 

6 m 

It 


%• Models of all tbose ciyii]i,eUij|^fO»to| are exe^d witli tho greatest 
accuracy under die direction blnMr.il. Mawe.tlK 1-^9. Strand, where 
there are alwaya tw be feand numerous suits oI^Cj^siaAi cut in wood, 
agreeably to of eryslnllography, Tba^e^n^cls, and the 

small spccuceni.>iii c^^Ucts cnntaimng ftcwiftilOO to ItKlO omi upwards 
different «MineWb,'ii®ftire sold Iw Mr.Mcw^ w very tuasonuble urnis, 
accompanied with w^crip^ive present the casiefet 

and best means df ocqoiring a Iroowledg* of iJne saeftces of cry^iailo- 
graphy and miaeraiugy, and are well worthy the htteciion iiot merely of 
’ putvg students, but even of more experienced persons, in j^cse somewhat 
•nit and apparnitlv arduous hut pleaMni! stutlies 








1J)2 On Wumirkal PHiporimis m C/teniical Comhinatlons. 

it is by t!u‘se poly bedrouf* iriat I have represented the various 
arrangetnet^ts of the moiec^ies ©f all b|M^s. When these botliei 
contam such s«!>staneeK may measure^he 

lurue,ia the s-tatc of number of the 

rnolefeules of edeh inbo their etmiposition. 

Wiieu h rdiaple body eauuot be i» the state of gas, we 

must try in hUvre'Nitm various supp^J^hwiitt relative: to the niiui- 
ber of rnnleeok's ofbtfdyjvxvlpch, <ire eojittiiued in ont; 
of the (snupotitids'‘vii^!l3^^p;4wm5i substance, o-'cy- 

gen for 3iistHin|Jh\y^lW'‘k4ai;i^p}known tlie 
iM'nbes' of the of |!dc}^ enler into its 

«/f[ier coni'pouj«l 8 ' 4 ;,^^^^&^<!onditJon''.,,''ip^pi|ffi^ust satisfy, tliat 
all liu! mnnbcps ofa^^^iles whichcorrespond to 
po!yhedrojts,e<5iwpr«lra!ttkd in, the soon makes 

known thjrt ptte of'tifoM'^fferciit KU^Usitiob^%likli can agree, 
with the entire whnib of the phacii^tmena: itlUrefn becoinos easy 
to calculate the respeclt|e weiglUs of th.c nioleculcs of all the 
•siniph'InKlics; and tliese weights once determiued, it sn/U- 
cic nt to have a pp^ty cloc<; anal,y;.'is of a eomjwimd body, and 
to know how much Wparticles ji^ntain of niokcples of cftch of 
iti clcmeals, and thus correct ---i, *- 

Several chei:^iBts have em 
bv deterniining the,resp(*cti 
the <lit[hr(‘iit simollliiMidics ^ 


'lialjlo efforv of analysis. 
;%o rittaih tfi©' same re,.suit 
certain proportions tif 
h enter an entire muaixn- 


of tiriics into the bodies vvhich'’jfef|S^'<‘o!iipo.sed of them. Tltesc 
proporrujus do not lead to resultscotiformablc to tlje experiments, 
but when they are always nmJiiply^ or 8ubiUiil||iples of the re¬ 
spective weights of the inolecttlg^^V but wiH’h-1;vbe make use of 
them, nothiug'Can indicate how'^|U||iy of tfe^/iproportions of a 
simple body ought to eiiter into orfe of those conrpeitwtjls ; whereas 
the consideration pf the Representative forms shUii^ in many 
cases, liow much in a cm"' 



_ _j Oand body there oughr i;0 enter of 

v,/.)leeu!cs of each of its clementsf'litiH! even leadsRis t 0 establish 
het'.v'ee3i the cOmbination 3 ?|M wiujple bodies with all the 
others, such a <lepdhdence^,^Wifftbt' cornidnatioti cJf one of tliosc 
b;)<Ucs being kuowp^'we, piay foresee thase of the other, .1 have 
fvmnd An- iushinc%'.‘by;^gg^i-btg>.'the combination which oxj’gon 
.and kydrogdii forin bodies, that, with the exception 

ofchlorc and sulphur, the cii^h^pbtipns of which with hydrogcii 
TircHcnt tIie‘pr«pd^||jof say^, g,uantity - of a body 

KU'.ccptible of ' fed hydrogen is congblned in such a 

manner, that'therebre in. general, in eael^^ tke'“|»^icles of the 
conijiound, four moieci^s ofbydrpgen ihere are mo- 


xtion of the same 


k'culcs of o>rygen\mth^|i3sn-<iji]^pofei4^^^ eQ^’E«. v«. VV-^W I'7A©I-«XV,' 

bod\‘ with this last w^-may even reatark, that when this IkhIv 
tonny with oxygen s^vwal com hi nations, some of which aic more 

didii 



^ ' ■ ‘I’-*;’?""' • j'; ‘; • ; 

(^set^aiifm pMmpthnj I'93 

' ", -i' ' ■ '' 

difficult aiwl tin® withers t& tlecom],>W5®, the compouridf? 

of I'.vflrogeH corTespon^ri|ferAM4h®^^l^ hi l%e mmm^ which I 

in tin* isolated state Which wrrcsp^ncl in the'wme 

inauner with the 4binh3»i^^*^Mis‘ oil: oxygew awpietthef 

iiJijvosiiihJc, or ciuwiot ea#^’htil when united to le third hody* 

■(.V J't.y»11 4 ) 11 <- jii.j> I'Chvk v'i-krH 


Acff^rdijig to tSiis Of'foiir inoiettiltw or oi'an entire ]>rtr- 

tide of hyujogoji of emygen as- 

MUhcd b\ 

with ihi.'. ] ivt gh«, w# ni^<eif'ideg''0|^^f<tr€'^eii when -there 

t.rc tu’o of oxygen ,h%it|fes,,COHiWatioh% when there 

The saTnccaiiw«|ij*M^nsiils>o h*a<l USlMWS^e,according to the 


111 i ( A Mvi i 4.^1 ' \si t-mrtt prii I it. liT-s tv hltc I ^ 

ciihi rlio e U'hif.li fhe/ctmc hijuhl is 'iii^ccptihle of absorbing in 
l.irgc (|tiui‘.i!itics^ a'ld forminc; vAMi •.bf;a true coinhination-i. 

pi u bo I '■ „4 !.ii:( !. j f ' 


'--w wr a . ’ & .T j :- ^ar jar 


X?\XV. Air. on ^.rit'rnal Ptr- 

cfpiwn, &c. Byi\ Fon-Tr.M,;, i^-wy. 

To Mr. TlHoch. ■ - 

Siu, T^’ a paper On oxtoiind hc! i'i |'.<ion, recent] r pidalsiicil In the 
Pain pill ei err, ])y' ^’lr,J''eariw, |tf n -■ la.-iiataincd an opinion tbut 
our pMccjitiou pr eislernal dbjpofa i- not ivy niciyis ot the fue 
M‘im's but that, it it a'l cor of ihe niin-i. As tijia doetPuo, 

at least as^^presset! in tlie UiaroK r pc hu ci> avorod it, is sonio- 
wb.at iinvol; atul as it eoiiic,i,dcs '.vit'h' hi' opiinou v.liieh lias le- 
.^tultcd from tJjc last diseovortds into the phi, /uilngy nnd struetiuo 
of tlie organs of the brain, 4 (Sp ip^eed to point out to fho nio- 
taphy. iccl e.peenUtor the great sitrdlikrify of opinionr di-an u from 
differin;. sonrees, on a subject wliich fra^juentiv ongaged 

the attciUiott'of philosophei’fSi I.-proceed vrith ^li. 
Poarne in all liis reasonings thlggH^lwurilii^' Course of hh virion'-- 
metaphysical iik^uirjcs, but aS^e^kpecially to the opinion tii;;L 
iiie sensation of o^ecte external senses is 

not snlBcientAo ^produce title belief of file external existenei' 
of bodies. -^Bnt believe the pd^geption of the external 
bodies to 'be of ah organic apparatus quire 

aii material aa i!feTO*ji4?s of the five senses., In short, tlte organ 
of indivkluaUty, or that part of the front lobes of the brani 
above tlienose, in the middle and infeviar part of the foreltead, is 
" k \k>l .45. Xu. 'm . Ma) cr) Ibid, X tlie 





■rfeH^ard ^;»^^if. ii^iii|i|«.‘«tid.' ■ ^icist’^my''^'^r 


daa*8«8f|«& W 'r6||?ard 

I>ett4il^,m,<^P’ se«sj|iiinis «f tJfeiijS 1 fe'^A'i-f<?ticef?^; as t 
forj»erl^<^j^f^dne<.l; 'bt^f; tlwjire.iiiwt C-^sSi si®-ib,e ^i>ceial f4fpsty‘Ui 
tltc mind tibsi p.crce|>tioii bf liidividjja&y; hut it was j)i. 
Sj3arz|j«im wbo poiuie^ <'>ut (hr bf’f^,t o^' jts organ* I reeoni- 
uiaiMi iha studyi ut the ^Inu-tu: j and ori^Mc airmige- 

iijent of th« iw'8i|t4ps|i^|4lu'd by hhn :a d (jail,, to 'all iliotit* who 
wish to-«oojhdWati^Hd''i6‘iigiii#‘df t!>;e varioas fanetjons of tjU.e 
miJKJ- They will;:, bo ^tyuHv slirpp'tc'd, if they follow up this 
catrt«j,,of ^tods'es^^tf'entiveH, at the 


|;reat. fjro^rs^a;,;Wbl^S''fe in .,o urv been niu«!o in a 

lienee agt^been rc'.,aided nti the most tUhicull 

aiM^vUit time'the m<^st inltVe-sth-;; ik the world. Thv 

of Gall and tspur^hcioii has veriht'd what Ridiorand 
hintm at as the fie plus ultra of jjhysidlo' v. ^flien he, antkdj/ated 
a mode to solve the problem of the p;rJn}}'r>s (>f' the actions of 
a»ftnated beings,}' and} ^veu thc>^%psical stn-te^ur# of any per- 
toUnd his,|aornt and iateilafifusi (pjaiiiics. 

The ptbofs tl^,t!ic aforcsai4f®k^;ultyi4 individuality s'e^idos- lu 
the paiti^dar di*^n ascribed ta iij are fouirdcci on u series (d 
facts toO Numerous 4o be detailed'here. I have forUtuately had 
insfiy caSi^ bothwof the great as weh tts of the defective rlcvtlop- 
mmit of thay^gan, to conrirm aticl put Irey uud ai! doubt in my 
mind the tinui of th^,physiology ithpute^to,ft. 1 

inention th^rapjigreirit ooincIdru^lllfppjphnGif^'td^ci^ to 
examine} as abf4truse,j^^i^ratiori<j^:|fn<dvas'aa'e con¬ 

tained in Mfyl'eanie’s uork, are very liable to be^iisumler- 
fetiood, and 4 becomes desii^^ie to call touli and uoIh|i' tite dif- 


fetiood, and 4 becomes desii^^ie to call fouli and uoIh|ife' tite dif¬ 
ferent viewsvof the phiK»'«o<^' ibr mind which they e^stcitse in peo¬ 
ple of diiTercnt organi/at ions. • ‘^’■“ - . 

Olh(brid;joy.’\jar<Jh " ^ 4 ?'^ - ' 'fwOMA'S FoHsSTER. 
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" MbtvA'ko 'PkNlkL 


is\)f Bpjpt. Edtr&eied fr&m Dr 
'LA10S Travels, VbljXil*,* 


KEAMiaiS 


s Vyfii^fe'y wear th of the priwei^ypyta®^, tips effect 

if itaj5fpdii|nm. nra^^piui(% ,am«s^;^^,c,ak«WI in view- 

^,^/Pr^Clar;fe#'s■no(H|abt,bf tbe is hy 

11 ^. subsi’a,etof5’ ply aey hare haeo c^ied ta the* on these* in- 
w»onMiT™fei)b.,of abtj^rpty.'. Oi«‘,„r«rtd«tsf, we, will he 


to u«fl it m 6Xir )^%c% 

’'W K ^ ' 


of BgfjpL 105 ' 

one of ifeatf-'ifrthey ilhan 

of pleatftWe. ''^e ob- 

jecfl* which gftVi' nd accitot of 

theti*-bafbarou'- i-bajjie, appearllf‘%.-3 y^.,to.ins k^Ap- 

peafcfl hawily pOhS^blfi, siisisepfIbllJ of 

.s’,:ihliirtuty <l'iould:telioM'4h'A liharw^'m ■ amaa^ent 

dki 5 «tH» ‘.nn'oy tha^^- s-avftoit tiiM t 0 w Wtich we 

anived at thJii ^ij(9eMoir' tnonumciit, wUl<3if jSieelj^d to i^aeh 
the eiouds i HLr^iisiSd tlscye a^iit*;iredstote Arab guides fUpon" 
the inhissesi afe^t ns, like so rnaily, pygmies, waiting to 

show the way ttp to iiit ‘^unuui!.rf *,. ■ , 

Ttet mode of asejeht ha^ hrciu freqtie'titly^^$e#'ibed j and yetj,^ 
from the quefttiotis that afe rdten }>roposed tO trayellers, it does 
not appear to be geoeTally tmdcrstocid. The reader m<av imagine 
hiinnelf to i>e tipon a staiica'-o, evc.y step of which, to a man i»f 
mjddie stature, is- neai)\ hveast lii!;li; ami the breaddi of each 
step is eqnhi to its height: coiiseqiu-utly the footing is secure^ 
’Vhere thex stdntNS rue decayed, caution may be required; bitt 
upmi the %vhole the ineam of ascent are such that almost etscapjp 
one may acojcunplisb it...... ■, 

At length we readied the topmost tier, to the jgreat ddight and 
sati-sfaction of all the party. , licre found a pktfortii thirty- 
two feet sf}uare; consisting of nine large stotif's,--^thotigh ranch'in¬ 
ferior in she tp some used in th^coiistiuctioii of thisterawtid. 

The vitw from this emincifce amply fulJilicdour ^pcctations; 
nor do the acdt^ts whiHi mavei.hceis ghtMi of it, ai? it appears at 
this season of 41t4'y?5tt [Airgdist, 2J]d], exiiggCTait=‘ 'thc novelty and 
grandeur of the''sight- All thh region towards Cairo and the 
Delta resetS^ed a sea, eovered with iinuinierahlc islands. Fo¬ 
rests of palm-trees were seen standi^ iji the water ; the inun¬ 
dation spreading over tin; land where they sir^od, so as to give 
them an app^raace of growitjg ia the Hood. To tire north, no¬ 
thing copldl^ dkeCrued, hut a watery surface thus diversified by 
plantations and by To the sou,fcbf;t^,e saw the pyramids 

of Sacciura; and, ufmn the cast of jraallea' maimmenw of 
the M-mje kind, nearer to t}ie4;|N}iIe. 'Hlr pppcaraacc o^iiins 
rniglit irHted be traced the x\fel]e way front the pjTailPis of 
Dji'/u to tk>se of tS{|l'ekra'|'^'^J^'',they had||||h oiiet^ c-mnectif^, 
so as to cohstitqt'e. one vast cemetery. Jil^iid thg,pyramids .of 
Saceara, we could the distant iiK>nntaluVof the Sairlj 

and u}Km an einitiesa^il^r the ldb|fan side ot’the lJliW aj)peat%d 
a monastery, oi.<^m0lpTeL\>i& sme, TbW^ard^.^;'^i^e'’'west .and SW 
I he eye ranged'^el'.' the great Libyati eifeiiding to the 

utmost verge of the horizon, without isingle o|)ject to interrupt 
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the dreary horrntr of the icmting sj»oti«i, 

cauted by itlie shatlows 4»f the sarMj. 

UpfiHj the SK side^if,fl^j^gra»tic'.«)N»®i»e «f the 8 phynx, tlie 
»nost itMdofisal jiiece r^' whieii' rlitowms of all the woHi» 

executed by ^te aaeifen^si Tb*? FTMiii^. have uncovered all the 
pedestal of thb statue. .it prowi |(> h« aFi^etched subslpuc- 
ture of brk'k-w-wk ainuU p^ees gl <»agi^;pisit together like 
tlie oiost of tiMS^r^ mmniry *... .Beyond 

the sphyiiK vm Jisoei'ue^ amiiljit ihe mndy waste, tlie 

remain# and vestf^^W-ia ina|jpii|eent (unnotiegd hj' 

Itrma authors whA^hAfi^’ritten upon idi« 0 Taniids)-*-perliapR 
the Sh^iAPK'iiM. . 

Immediately view, upon the i^aiitetu and ’^’astern 

v.e i^aw so many tombs that? vi'e ■^re iffltid>le to count them, 
sotne half hntied nr the snhd, othiSfif‘filing cortisidei ably abm.e 
it. All t!\t:bi' arc of an oblong form, with hides sloping the 
roofs of European hoiisos. A plan of their, situation anil ap¬ 
pearance is given in Pococke’s Travels. The !>eii||SDd jpjTainid, 
standing to the SW, has the remains of a cohering near its ver¬ 
tex, as of a plating of stone which had once invested all |$s four 
sitW. Sonic persons, tleceiyed ny tlic external hue of tjiis 
covering, have believed it to he of marble; hut white ap¬ 
peal atwe is owing to a paitial dceoimposition, affecting the sui- 
iaee only. Not a single fragment of marble con heibimd near 
this pyramid. It is .surroiuidcd by a paved txujrt,,having wails 
on tlie outside, and places as for doors or ])OTfals in the walls ; 
also ail jidviiuced Work or portigo. A third pyrarawi, of mucli 
smaller dhricjiMons than the second, .pppeaVs wyOnd thc sphynx 
to the !SVV; and there are three others, one of winch is neaily 
buried in sand, between tiie large pyramid and thj% «tatue, to 
the SE. . 

Hayiiig thus surveyed the jirincipal objects, as thiey‘appeared 
from the summit of the great pyramid, we prihceed to the ex- 
auiinatioa of the substances which compose its exterior SfUrfece. 

'V * T.'lie nnfTior afterweird^fDoticcj, that as »hey drew f‘.hear to view thi'. 
prodijdhas cotossuii, a irddiitii hue was rliscemihle pver the whole jnjV'*’, 
ipiilc hiCotHisWat widi tHf’k'ODuuna cofeaur of the liiaestope used m liuiUl- 
ii)g pyrafHids, and of winch thC fphyuK is f(jriiifdi,*n 'iljbj# inducr'^i 
fi^tiK-r evamitiiUioii; aj^ having stiec ^g did in dia»bing,ht'»vath theri«ht 
ekr, wliorr the sui'faee'l^d never heedfiPidfeeo, nor-in any degree deconi- 
i»o'«cd by ti>c actioti of rwWatmosphere,'^ Or. Clarke fotwd that the whole 
had oufc hecn parated of adwy red or lihjotl ba this painleb 

surface he founW w'^^hispriptient, hiW so ifih enormous ear 

<»f the -sphynx '^hat do notice I’tffcs bcetj taken prect'ding tra¬ 
veller. The twoj. first, hhes »re'€^hpii'c; ihp ami the cha- 

ractcis, which sm; of cy^iideBrabfe she, are biad« op the red sur¬ 
face. ‘ ' ’ ' ’ ' ' ' 

The 
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The stones of the pl«i|f«vnri tiiaoii. flie top, as well as most of 
the others used in con#ifuctiiig ^ranges from the 
base upwards, are of liflWtOiie harder, and more 

comp'set, than wha|# 0 n»hrd€’viilgurly 
cltiDch ; whereof King4?hftpel -^|«*pbri%e, anti great 
part ot Kly Cathedral, It is of a.gmyish-wMte et)lour, 

and lui". Uiis reanarhafele propertyj that, when broken by a smart 
blow witli a bam*a«i^‘ it '^K.hales l»doi^sr Gommon to the 

dark limestone of the Pead sea, and oif in^ny^tber places. 

.It is now iperf generaij'udmitted, that the stones are of 

the same nature uSfthfe'eweareous they stand, and 

tliat lliis was cut h^ay in order ip them.As we de- 

seernicil from the ai^pihit, wcibnnd all the seams of the 

rJiffereiit layers up^i&n th 6 putside of tlie pyramid; hut no such 
appearance conld be diseetned Iji the more perfect masonry of 
tlie interior. I'lie mortar is of a coarse hind, and contains mi- 
nutei'nigmeuts off^enn col la . 

I'he FretfKch had been vt-ry as i'iimtc' in their researcher, among 
tliese buildings. They even aUenijJted open t!)e smallait /ot’ 
tjie three jtvramids; and, haTiUg edeeted a very colMiidcrahle 
eha.sin in one of its sides, have left riiis mark behind them, a« an 
cverlasiing tentiinony of their erriosiiy and 5!eah The landing 
oi pur army pul a sH)p to liieir lal>onr; hut for this, the interior 
of that mVvSterioiis monmnent would pro'-alm. !>;■ novv f-uhinitted 
to the inquiry which has long been an o)>jt'ct among literaty 
men. 


.Having collected'oiir party upon a sort of platform be¬ 
fore the ciilnmet? of the passage U ndine; to the' interior, an I 
lighted a immber of tapers, we all dc ee-eled. into its dark mouth. 
The iinpr^iou made ui>oii every oi;:- lau in vi'.'vving the en¬ 
trance, wai^ this; that no set of intpi wh -t'-ver could have t! i:s 


opciiftd a passage, bv uncovering j.jfxh- l 
ramid where the (‘iitrance uavs c(jae'’.i/od. 


y ilic ij'urt of the p ,- 
iiid'’ss tiiev had 


previously ttpquainted with its situatiiui; ai i foi tliese reasons; 
first, because its pv>sition is almost in the. ecisUe of one of its 
planes, instead of i>cing at the has'e, ^^esfiifiinuiy, tliat not a trato 
appears of those tiilapidatiolrs vvhidi mhist haw been the result 
of unv. raiidmu search for a passage to the interior: now 

distiiigttisfi the labours oft^yFreuch ujxmthe sniaUcr pyratmd, 
whicli-ithey attempted to b^rW, I'lie pc#&s who undenook the 
wori., actually s’)ppp0d the })yrainid i« the only pomt, over all its 
vast surface, lirbia the ap{3«Mtrai%ce of tlie stones inclined 

to each otheifij^ovebtli^ ^opth oi’ tbie passage, admission to 

the interior s©TO%t'ij^Jiave.ibeen origmallv intended.Strabo 

‘■'''cribe-s the exact position o/'t'he moufthol’ the pyra- 

.uiid, but even the, nature of tire paasa^ lea([ii% to the 0 v 3 »oj, or 

' N d 6’oror, 
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Sorosf in such a mami^r^ th^ it>is in»ppssih!e to obtain, in fewer 
words, a more accusrate dcs^ption*'. It seems also true, that 
this opening had Herodotus, al¬ 
though his teatiuionij^^ |ie'«peaks only of sub¬ 

terraneous ehatubers t" 5 hut it we^jj^iasjjossible to know any 
thing of thdr existence, unless tb«fc|iyTOnnd had first been en¬ 
tered. ' ■ - jt' 

Hence it is evidenf-1:11^ a passage to tl|pixi»letior had been 
open from the earlier ^nies in wliieh' atw aaeount was given of 
this pyramid j and p^haps it n^ever was so covrtfiletely vIosmI, 
but that with a little ^ifSenlty an access might be efiected. Pro¬ 
ceeding down thjs described by Greaves], and 

asetmding a second slp^thg channel to the djiSlttlice of UO feet, 
we came to a horizontal passage, leading to-ti chamber with an 
angular roof. In this passage we found on our right hand the 
mysterious well, which has been vso often inenlioncd. [Pliny utalios 
the depth 129 fee,t—Greaves and others 2(1 feet; but the'*%tter 
w'cre deceived by the plummet resting on some jirr^j^tion.] ' On 
getting a largo stone, almost as tvide qs the niOuth of tlie well, 
we w’ere agreeably surprised by hearing, after siome secondfs, a 
loud and distinct re})ort, seeming to coma from a spacious sub¬ 
terraneous apartment, accompanied by a splashing fioise, as if 
the stone had been broken into a number of jiicccs, and had fallen 
into a reservoir of water at an amazing depth. 

We examiued th^^ chaniher at the end of this passage, men¬ 
tioned ])y all who ha^ e »lescribed the interior of this building. Its 
roof is angular; llmt is to -say, it is formed by the inclination 
of large masses of stone leaning ttWvtirds each other. Quitting 
the passage altogether, we climbed the slippery auddiiSicult ascent 
\vhich leads to tlie principal chamber. The workmanship, from 
its perfection, and its iinmeuse j)rop,ortions, is trbly astonishing. 
All alxmt the spectator, as he proceeds, is full of sc|i^i»ty, and 

in)’«tcry, and wonder.Presently we entered’th®i4^ glomus 

room,^’ e'is it is justly called Greaves, where, as witlxjhj some 
^consecrated matorv, As;! may seem to have coufonded wfth Na- 
^'ture.” ft stands “.iii the very heart and centre of the pyramid, 
criuidistant from all its sides, and almost in tlie midst between 
the b^s and the top/’ The flttoar, the sides arid roof are com¬ 
plied of that most ttfautilhl vari«||r^f granite which Linnaeus 
dwtinguisbed by the^ithet of dff?**/.? rukesemSt called by the 
Italians royso, comf^xised essentially of feldspar, quartz, 

and mica.It differs in no respect ;fe<»mi^tfropeaii gianito, 

except that, the redeldspqtr^lll^s more Wgely lBii'a constituent 
into the mass tha® is ustill the granite;,of fl^rope. So ex- 

* lb. xvii. p. Ed. Oxoa.' ■ 

y Herodst. c. 12^. 


qtiisitely 
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^juiskely are the masses of this gjfi^ite fitted to each other ujicu 
the sifles of this cluiiiiher, that, having no-eemcot between them, 
it is impoKsihie to force tJie liiide of a liwiiifJ between the joints. 
Wc tried the experiment. There arje oniy six ranges of stone 
fioin the floor to the which is'twcnt-y feet high; and the 
length of the chamber !« about tw'elve vards. It is about six 
)ards wide, 'fhe roof oi ceiling consists only of nine pieces, of 
stupendous ,siae and length, traveraitig the room from side to 
side, and lying like enormous beams across the top. 

Near the Western. side stands the Sorwf, of the same kind of 
granit<' as that which is used for the ,yt>’alls of the chamber, and 
•i.s exquisitely polished. It is disting^isihed by no difference of 
form or dimensions from the common appearance of the Soros, 
ifi it is often seen in 'i'lU’kish towns when employed by the iuha- 
fjitants to supply the place of a cistern. It resembles,as Greaves 
has remarked, “ two cubes finely set together, and ludlowed 
within ; being cut smooth and plain,” without sculpture or en- 

iireadtli. Its position is north and south. 

Tiiis beautiful relique was entire when onr troops were lauded 
in Egvjit.. , .but onr soldiers and sailois, with the view of car¬ 
rying pieces as curiosities to Englan<l, began, alas ! the havoc 
of its demolition; and but for the classical taste and laudable 
interference of Colonel now General Stewart, not a particle of 
the Soros would have remained. Tl'he persons who tlms left he- * 
hind them a sad memorial of the British name, had only suc¬ 
ceeded in accomplishing a fracture near one of the angles. Every 
traveller of taste will join in reprobating any future attempt to 
increase tlie injury it has so lamentably sustained. 


;raving of^aiiy kind. Its length on the outside is seven feet 
il inches; its deiith'three Icet o.; inches; and it is the .same in 


• ,.1; IWKAMtDS OF SAOCARA. 

Just beyond Menshee Dashoo we Avere much struck by the 
appearance of a iinmdus (standing to the south of a largo gra¬ 
duated pyramid), which, instead of lieing pyramidal, exhibits a 
less artificial and tlcTcibre vl more aiiqlent form of-sepulchre 
than any of the pyramids. It is a simple hemispherical mound. 

We saw afterwards others of .the same kiiifl.. 

These pyrainid.s appestf to he a continuation of the gteat cc- 
nieiery to which those of Djiza also l)|ionged. They esrond 
four or five miletj, both to the uortli and to tlie south of the vil¬ 
lage of Saccara. Some.of them are rounded at the top, and, as 
it was obs^yed i>y Pococke, ‘^' dp not look like pyramids, but 
more like cased with stone.’* One of these is giaduatcd 

hke the prlSp^ pyramid at Djiza; but, with this difference, 
that the gradations here are much larger, although the pyramid 

N 4 be 
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bo smaller. It conaii^t'' only oT sij; tiers or lanp/':; of stone; ihe 
p^ rnnnd itself beiii^ lirU i'ect ip htjight. Tiic rau^^es of stepj- aie 
lA't nty-five feet elpu ji feet f’be rest of these 

structures are so ful^. BPd Ijscurati^ly t1«5erilj€4l b> Pococke, that 
little will be added Irere to Jus dest*i»ti#ri of thciu, '1 here is 
one built also with steps, which he believed to he as laigo us the- 
piiucipfil pyraniid at >Pjb;a* The works at Saec: uu Uiucpci;- 
dcutl) of the diflcrent formj winch charaelejizc them, do ail aj)- 
pt\ir to he older than tl ose oi Djiza; the huildiugs being tintre 
dtciu'ed, and tlie ¥ton^ erimibliiig, nr- li dccoujpnvcd hy longer 
t’jvj-'OMiro to the action of tiu- at!nosj)hcrc. i otu' mih'' to the 
■o'iti) of Sacedra St?nid|;,a,^:jjyruniid hnilt of uubuiucd 
This is in a very mcndddiing stale. 'I'hc bricks coutuh] 
gravel, and ckopptfd straw : they are tsf the suuie ToUt'o 
unbiaued bricks in modern use in Kgypt. P(»coeke eoneJndeh 
irom its present appearance, that it was with five giuda 
tloii, only. It is of tijc same height as the other graduated py 
ram id of six degrees 

f’i'() iii' t'onl iinu'd. j 
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XXXVII. Ohcrrntious on a Taper hu G. A. Ue l-ur', 
ennUdning some Ilemarhs on Mr, Donovan’s nejieciiovs 
tonrerning (hi‘ Inaihijhaaj of elcclr’icul Hypothe^as, By 
M. Donovan, E r/. 


To Mr.TillocL 

S?i{,—Tx your last .jre con‘:uncd some Ob-sen'ntions- on iny 
“ lleficclious on tile Iiuidetjuacy of the piiucijial Hypotheses to 
explain the i'lueiionieiiii f>l Eivetriciiy,” by Mr. De Luc. Any 
tiling frc'-m the pen (»f tii-it 'leueiable and d'isliuguislied philo-'O 
pher is ({cscrving of the iiighf’ht consideration: you wif|piiErefoie 
uliovv a piaee to :t fi w oS/serval ioiiS’in rcpiv. 

U may in the first nl ici‘ ire necessary to ap[ui“C Mr. I)e Lnc 
oi a miscoiicej/i ion into which iio has ficeu led, no lituibl, hy 
.;<iSoine defect hi the stuteincut of my ohjeetions U* the rranUiniaii 
LypotluMs, ' ; 

VSie4iy]jothe.sis of Geetric exettation, in tvhieh it is sij}jjKJ‘'f'd 
ti»ut, duLng JLhe attrition of glasjf, the JJores by opening receive 
tiewdeitv, and esspel it when the^ ckse, is attributed .by Rir. 
De Luc to luc. To this, howwer, I have in? title ; it is a statc- 


“* i'he uiiditir afterwaivls examined i;!w cntHeomb^dKc'.*c,iiJ?d at Alcxim- 
t'.iij; ati'J' lic lias furulsficd atniiidAProwl npiho 

found in t!w latter, and IVom Otie height of' the *ips®k/'*H\^lii(.l) tin: 
iii(iu»tnk''S vvwe fieposited,,"in these cemelcripS dff^Awere favariahly 
piar ed iu ahofciyntal poiinon—not upright sw amiataioed by some authoi-.." 

incut 
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meiil taken from Franklin, and ^vi’dibe found in his “ Experi- 
nu-nrs and Ob.servatiojis on Electricity, Loudon 1709,” f. 7^- 
d'lio experiment dcUiilet] by Mf, De Luc, which, he ol>',eive5, 
i>, a i)erf!ni})t<*ry ^lep^onstmtion that the effect of frictimi is not 
to open the pores for reiving snore electric matter, which is 
o-scharged nhen the frietidti cetiMss, as Mr. Donovan conceives 
il,” therefore, does not prove against me, Imt against Franklin. 

l)e Luc, deelaves thjU: “ tin error of Frasiklin has crejiled 
;,:1 the just (diijccti(»ns of Mt. Donovan.” I’hey arc tlicn afl- 
loitted to vvcl! founded/:uul ii*y object h accomplished. It 
was i iLud’Jiii, and ssot Vohn, vtluiyc opinions I conibtttod; and 
tlierelore Mr. De Luc’s ohscrvn.tioir, all relate to the possibility 
of applvirig to Volta uliet wp> iss'o'nded for Franklin j so that, be¬ 
tween the opinions of idr. i)e Luc and tf’.o«c which 1 have \cu- 
tnred lo bcliig ibrward, there is as yet no di‘'ti',‘,reeniei)t. 

That I had iio o].>pjtrtnliity of an acquaiiitance witi) the JuU'ps 
sitr lit Mcic'irnlo^hi and the {'Ictmrluire of Mi. I'o Luc 

is tuie ; and 1 r(,'gr*'‘ th.it vvivks sueij as i Mft'pjn^se tlicm tube 
i;evcr came within iny reach, i.icing in a city ^v’lle^c litcniry 
adviinLagcs of this kind arc far less luimeious than iti other places, 
i have had often to feel and lament the conseijuent limitation of 
inv knowledge on subjects with which 1 was most anxious to be. 
.!i''jc.,iit)ted. 

(ifthe hypothesis of Volta concerning the standard of eicetri- 
w.d coniparisou I Was tiot altogetlicr ignoiaiit; indeed the only 
knowledge I possessed on the suhjecc was derived fri>jn sonic 
papers of Mr, l)e Luc's in Nicholsoti’.s .hunnul. 1 formerly 
s'-aiched into varituis huioks with tlic design oi gaining a belter 
acquaintance with Volta's view of this sUiadiu-cl, but 1 was un¬ 
able to obtain it, i fonud, it is true, a Reaper by Volta iii some 
tile old Phikwophie.al 'riMiu*«aetions, w’nlten in Itaiiau : it re- 
’ated to tfe||.actifOii of electric ptmosphercs upon his eoHdenser, 
»>’iS fiicy dm iirot alfoid what I dcsireil. 

'To enter iut.u a dlsciissiou with so experienced a philosopher 
,is iM'r. Delme, were to presume myself what I am conscious of 
n>t being. I then ii re tlecline that task, and tonteat intseif', 
'vitU barc'lv subnuttiug to him a few suggestion', concerning hi.'s 
defence f>f Volta, and in', olisorva-dons on my objcctionis. 

Mr. De Luc by a striking experiment has illustrated tlie 
hvpothcwsis- j.ly the con tinned dispersion oFclcctricit y in a roc 
lite air was rendered positive. A pair of insulated pith bails in 
the natural state were brought in frOm an adjoining room : they 
now diverged negatively} Imt wl]i^ returned to the room from 
whence they the natural stSli^“'wii.s resumed, Mr DeLuc. 
explains this bj^^«!iippH>.sing .tliat, although the balls w^ere at first 
pi the natural state wiieu compared with the electric state of that 

room. 



202 


Mtply to Mr, De Luc* 

room, yet, when broiyi^ht Ifiitb an air cantaiiii ng a greater aholutc 
f|smiitity of electricity, they became relatively negative. Now, 
if this admit of aty^erent explanation^ the necessity of the above 
i!ifcr<iicc is destroyed : it is thercsIeW trf importance to try if tliis 
can be effected. 

With regard to iny expcrimeiWt which bodies possessed of 
?iiuii:)r states attract each Other; Mri Dc Luc considers that 
the excited ch ctric repelled the similar, electricity of the pith 
ball through the thrciui into some other part: the effect is owing 
to what Volta calls electric influence, and it appears to consti¬ 
tute an essential pmt of his system. Bnt with this I have been 
Jong familiar; not as heloitgiiig to Volta, hut to Franklin. Now 
it ajrpenrs to me, that ttiis principle of electric influences mav he 
«j)plicd in explanation of Mr. Dc Luc’.s experiment on eku'trificd 
air. The balls iu the uatut'a! state are brought into a positive 
atmophere; the eleclrieity of the latter repels the natural (luan- 
tity o4 the halls into their iiUcDud substance: the external parts 
are therefore left minus. With this view, the sccjiiel exactly eor- 
respunds; for, wlren tin; halls were brought hack into the un- 
elcctrified room, they collapsed into their natural state. Bnt, 
on the opposite view, the halls by immersion mi,o a positive at- 
mos])1iere slumld a* snmc that vSt?d:.0i and retain it When removed, 
and therefore still coniiimc to diverge. Hence it would appear 
lO me tliat the cxi)erli;.cnt is an anomaly on the hypothesis of 
V<dta, and perfectly reeoncileable to the principles of Franklin. 

But my cxjK'riineut- above referred to, in which bodies of a 
similar state attvaeted each other, docs not in my mind appear 
to he explained ])y tlie ])riiu:iplo of electric influences. Mr. De 
Luc supposes that the excited tube repels the elc*ctricity of tlie 
hall through its thread, leaving it ultimately negative, and there¬ 
fore attracting it. But at the iiionieiit vvheiih this attraction is 
about to take place, if the tube-he dexterously reiipi^lfsed, it will 
he found that the ball i^. still pvailive. 

Furthermore, it is h>r Mr. Dc Luc’s consideration,,whether the 
principle of electric ii)nuence.s he even applicable to thife experi¬ 
ment. Volta’s principle, if I understand it, relate.^ to two bodies, 
one of which is in the natural state, and the other in a super- 
naruT|d .state., In rny experiment they arc both in ^ supernatural 

WVkh regard to the explanation'of the motion of eiectrifled 
bodies given by Volta, and rated by Mr. De Luc,, p. 99, I need 
only observe thnt it virtually destroys the principle of repulsion, 
and refers all to attraction ^A^ iow theri ^can it be at the same 
time supposed that electrican elastic ; ■' 

Tlie experiment whieh I consider .subversive <^|>ipikim’s snp- 
>>osed impcrmpiibilitvof glass, appears to Mr. DeLiic explicalile 

hv 
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hy the liypothe^is of Volta. This i)hilosophcr anal^ises the rloc- 
tiio fluid into two elements; the one, cidled electric matter, can¬ 
not pass through the glass; the otiier, called deferent fluid, passes 
with ease. Mr. Do Luc ,?iub|oin-s: far this system might' 

appear only an hypothesisK.t.o Slr^onovan, as he does not know 
the work to which I referi^ 1 must confess that to me the whole 
has a very hypotheticul appearances, hut I am wUling to admit 
iiiv ignoram e of the ahoveTmentioued work as the cause. There 
is not, hou-cver, any Ivypothesis in tlie simple experiment which 
was detailed iti my former paper. A tliin flask with a neck many 
indues long waj half filled with rncrtMry, and coated on the 
outside to the same height with fink" By means of a nioveahie 
W'ire, an elcetrie charge was thrown in ; tliC wire was draw'u out, 
and the neck w’as liennetically sealed. After a length of time 
the sealing of the neck wa^ cut 0$:; the wire was phmged into 
tlie mcretny ; hut not the slightest commotion was perceived by 
the hand, although the original charge was capaltle of giving a 
violent shock. Thus I had encompassed a qtiantity of electricity 
on all sides hy glass; after certain time I fonm! that the glass 
contained none‘Whatvskhuld i conclude, but that it escaped ? 
Were Mr. l>e Luc to repeat this experiment, he would certainly 
consider my inference natuygL’^ 

Many more observations might be nuulc, but these are all that 
I consltler necessary to offer for Mr. De Luc’s consideration. 
The object of my former paper w-as not to defend any hypothesi'--, 
out, cMi the contrary, to show that \vc ai e decc'i^ ed \chen we sup¬ 
pose ourselves possessed of any kiiowlcdgc of the electric fluid 
heyond the perception of its scusible effects. The only inode of 
uivifing- truth is to remove the harriers which oppose its jirogres-. 

1 am persuaded tfiut there would be no one more viilling tluia 
Mr. I>e Luc to tend his assistance to the acquirement of so de¬ 
sirable aiibbjcct. 

I am, sir, &e. 8cc. 

D.iUin, Ihircb 10,1015. M. Donovas. 


XXXVIII. On certain Products nUained in the Dhiillation of 
fVood, with same Accouai of lii/tminons Suhslanves^ <md Ibr- 
vmiks on Coal. By J* MacCu'LI.och, M.D, P\L.S.^tfhe^isf: 
to the Ordnance, and Lecturer on Chemistry at the R^al 
Military Academy at WooLmck*, 

It is well known that when wop<|,-and other vegetable substances 
arc submitted.to deatriictivc distawlon, there is produced, among 
other matters, a black dense fluid resembling molasses or com- 

* From die Geological Trans? ctions, vol. ii. 


mon 



204 


Ojt. certain Products obtained 


ji’-on tar. My conuectton v/ith^ t|je Ordnance pnwdi‘r-niill» 
having coiupelied me to examine some of tlje properties of tliis 
substance, which k pbt^ued in Ij^ge quantities in the jiroccs of 
niukiug charcoal, I Was in con¬ 

sequence of finding that tl^eHatWr^i^ ij»e cohipound has not 
hitherto been underNtocjd. '''1‘ 

* A'l it is commonly called tar by the workmen, I shall use this 
tcnsi for want of a better. 

This tar is very itjflamrnalde.^ aiHi so liquid that it may be burnt 
in a lamp. 

Although it appears to he an uniform fluid, it contains a great 
quantity of acetwacid', hi a state of loose combination or mix-' 
tore. For, by washing with water, a great pvt of liiif. is sc- 
'pj-ated j the water at the same time acquiring a colour from a 
ptjrtion of the tar which k retaiJi^d i>» sohiiion bv the acid. 
Ibuling water takes up a larger'portion, and the tar acquirt.". 
fiann tliis opcfatioii a thic];cr and more pitcb\ consistence. 

fjinnixUid the carboiuitctl alkalies separate the acid '\ith case, 
carrying' away also a portion of tb.e tajf which conthuics united 
t(' the solution. With subcjirbouate of potash it tjlni» form's in 
tile first instance an uniform solution of ti browp icolonr; but a 
continumice of tritariition or boifeig jvndeis it pifehy and tena- 
ciomq after which it forms no further unitny with the mild at- 


}• *4 I ' f'%'> \ 

i\(it t<v Ja . , 

li is jiorfi^ctly and re:uliiy sdUihlc in alcohdl, in ether, in the 
pure alkalihc lixivia, in acetic acid, imd in the miiicfal, acids, 'i'iic 
Jat oils and the new esscn’tliil oils dissolve only a small portion 
0 } il ; but tiio fh)ing oili Viid the latter when tbirkeacd by I'gc 
act more rcaifily. Colnnrcd oil of turpentine dh-solycs a good 
deal c'l it. Naphtha hardly exerts any action, acquiring a scurccly 
sensible brown colour. If beat bc.apj)licd to ^ist the solution, 
tin* pnrti(/n taken up i. again deposited on cooling. 



, re- 


inlr, wkicli the tube is inserted. It i« first of a pale colour 
scaibliiig oihof poppennint, but becoinos gradually darker as the 
o)>cr^^U'advances, till it acupiiies.a deep brovrn%yie. ■ 

.Jftlie operation be pushed hy iuCrtJiasing the hekt of the re- 
wSt to redness, there"remains at length (inly a mass ©f spungy 
charcoal, and me sniistance is tottdly converted into the follow¬ 
ing new coinp<^i>d8, namely, the msidnury cliai’coal; tlie oily 
matter, and tbc TngtiteF lmld;|Bywalutioi> wafer of the apjia- 
ratu:. vl’lfis bitter liroveB t^’lPfelst of of aci'trc 

aci<i,, with which is combined a very little ammonia. 

Tlicre is no sallauimable gas g'r^ out in this process unless 

the 
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j»!'(ul;ice uf !i tUstillfUion, uhich by' 

r “'‘•'fniiuyiL'l willi the hjvt. As 


th^ h^nt be cnvelessly mnna^d. If the vapour of the oiK 
Jts ii rvri-,es be exjKwd to the side*; of tUe retort t-kvatef] to a 
Ihijh teuiporature, it i$ deccMH^scd; aiiid ibstttad of ojI tlieve are 
tims ol>L:ujiO(l by a violent inia fiahed fire^ scarceH auy 
products but aa?tie acMiafliimmable gas. This fact is 
&iialogv')iis to those oacur^^'Sli the ordinary process for decom¬ 
posing Mudi itiflammable bodies as can be n»ade to put on tfie 
gatt<‘oits state—and we ought, in fact^ to consider every piocess 
of this kind, where a rapid dl^Hation with a hot fire is u^ed, as 
a sncc(';-«sion of docoinpositions ; the matter first produced being 
afterwards e.vposcd ip aimthcr process dfe^trtiction. It is not 
tiiereforc perhaps Vm* con eat laiifruhj^y tp i^y that vegetables 
yield, a great (pinntity of iudaimualyle gas on tlistdiatiou with a 
imhcdliie; tlii; i; t! 
the coniTuon innde of ojicrf^lit^ is et 
tiiis roi'soniiig applies e(tua!!y to ail oilier siniiiaf processes, it 
rveii’d lie desirable to ve-e a tuora eecuratc mode of deRcribiiig 
thi; couimoii operation, by whu i; ive niiylit in some important 
insTaufc-: he ieti to a more eorrt et priudre. Tuns, for example, 
in eoniuioii mode of dUvilhug co..i to prod'.u'e the iisfiaiu- 
niaiile gases,'this donbie 0 |ierat 30 ti is eanied on at once by the 
applicattou of the jietiolcuiiflbd uaji'.itha at first })e educed to 
the h.LMted iron of the retort. It is. in roe sequence of this im- 
peri'ev-t mode of aX|n^si!U; tlm dituK th:“< *''U 'l.ued to a secmid 
!\eut, that so large a poitlon of llv; {'-. t!*..'( ir'j is distiilod un¬ 
changed. F*y'''"cau.d;n’ i- io pass a;,s«-'c.Hid turn: in contact witli 
heated iron, vtliilc in ihe state of vapour, it may lie le,solved 
coinpk’fel} into iiihamrnidde gas <uni einircoai, and tiic produce 
of ga-> be thus coiiiideraUly iiK"{i'a‘>e-L ’Hnls ciunuYistane;; en- 
phiiuK iiKso the contv.idictory aceimut.': givini !>y diifrrent jicrsoes 
of the Wlative products of dssliilutmn, as .ip‘pilevl to the various 
co!iipoun#inn-amtnables. Tri^'nstcnee the ease of camphor, 
wliicb, uceorjdhl^ to the mode of ■oumaging the rwoees.s, may be 
caused to yield es.sential oil, or .iijd.anmahle gas, or a niixtarc of 
both in variouiJ proportions ; I need scarcely point out the ad- 



oprranon at,“present 

1 distilled u portion of tfeis tur iit such a way tte to obtain ip- 
fiammaWc air only, and took the gas in five portions. The fii^t 
burnt very faintly, the second rather better, the fbird and fourth 
portions with a good white flarne^ apd the fifth barnt feeble and 
blue. Ko,portion was brilfendy of inflammation 

to the gas from,pst-ooal. On eSI^uatitm, it was foundto con¬ 
tain much carhop, oxide, by which its nnturc, as far as it differs 
from the'jgrw of coalj readily understood. The cause of this 

difference 
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dilRference will he when tl>e other eircumstaiiccs in the 

constitution miH'itaiice have hfecn detailed. I thought it 

superfluous to ejfamine i^ccuratejy^ip.jual/Ure of these gtises; but 
they probably consist of of carbonic oxide, 

with light aiul heaVy ^ if in¬ 

deed (as I mitch doubt), fcli^e be'‘)^^feah%boundaiy ]jy which 
th% composition of these thfee last gjises can be defaied. 

If the process of drstillation xvjlMch I have now described be 
stopped whi^ the Cfily, Ruitter;r1b^gins to act}uiic a brown co¬ 
lour, and when the induction of acetic acid is less percej)tible, 
the matter in the retort will i>e {oupcl, when coW, to have assumed 
a solid oonsistenee. . lit this state‘it i cseinlVies either pitch or 
asphaltum, according to the degree of heat it has undergone after 
it became capable of solidifying. 

1 will describe this substaii^ce /is ^ appears when it first be¬ 
comes solids .t|o, reason of which ivill soon be appaieiit. 

Previousl|; fo its arriving at tliis state, it bears a considerable 
resemblance to maltha, being of a consistence mtermetliate be- 
tw'een that of petroleum and asphaltum: but I did not completely 
examine chemical properties in tliis conditioni lieyause the\ 
appeared not to differ from thight be expected, and its 
history wall be sufficiently full wlW|dut it. In the solid state it 
is brilliant and shining, and ^breaks with a eoiichoidal fracture 
and^me external resemblance to obsidian* It has a pungent 
burning taste, and the well known smell of'wood^.sinoke. It is 
heavier Uiau the specimen oLasjihuItum witli whicTi I compared 
it, having a specific gravit3^pjf.l*254, vi'hilc thatoft^je iisphalium 
was 1*202!. it is fusible and readily inflammable, burning with 
a white flame. It i» elective, and ex|nbits tlie same electricity as 
the r^c.sinoua biddies. When heated in an ojjcn ycssel, it smokes; 
and if kept iuftision till it ceases to smoke, it M length e«iscs to 
be fusible, aiid.is ultimately conw^^d into a coal, during this 
progress it becomes iporo brilimnt ahd, less ffidihig, its fracture 
also from conchoida! becomes morc^^pllntery, and jt puts on the 
appearance M asphaltum so accurately that cannot de- 

teef the\^|ferent*c. Its .specific gravity also diminishes, and its 
chemical^roperlies vaiy in the way I am now abi%ttt. tp detail. 

1 lijge d^esetibed the perfect sokbiliiy of the'tar .in alcohol. 
Tjh^ Softest si]ie5cimeus of the jiitch' arp ueaily as solnWe, leaving 
onk a small residuum, which is infusible mid powtlerv. I’he 
harder specimens becOine in proportion less soluble, ami leave a 
larger reskluum; wd those w.Uich have been the longest ex- 
ji(»,scd to heat Wri^‘;give;_^|^n>.tp the'^^i^ol, resembling in 
tliis vespisBt the driest'speci'tf^wdf aspha^^Uv^'v|^lie analogy is 
lu-re. veiy apparcnt; for asphaltum may appi^h W or less to 
pelroleum, and the varied specit^s pf Jt are found|d ^exhibit 

^/various 
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various degrees of solubility, in alcobob That which is lc‘a',t 
fusible in the fire, is, in both cosCkS, the least tolublc in aJeohof. 
And by this consideration, th^arring which have been 

given of the solubility ii]^ ^c^hrd tnay Ire rectmcilt'd; 

and it will be seen in tHe^®i|p^|hat the hisEtw of this substance 
illustrates, in every respem^fe|f’t3fi»6 nature of the several varieties 
of the bitumens, sfubstan^ wliOsSe nuttuul relations, and die 
causes of whose che^nical diversity, have hitherto not been uiuler- 
stood. , 

If a perfeedy soluU® specisaen be dissolved in alcohol, it is 
obtained uuo]iange4 by evaporating the la any other 

case, the matter whi^eih the alcohol lias ta$ion up is precisely .si¬ 
milar to the pitch in its first state, and the residuum resembles 
that which is the result of fusion when it refuses longer to melt. 
Alcohol therefore se[)arate^i4^ piiriya-itch from that which by a 
process of deeompo.silion has been noaily carl^otdised, Kthcr 
ads upon this substance as readily and in the sadje^nannor as 
alcohol does. In liKivium of pure potash it is more couqdetely 
soluldc than in alcohol, and forms with it an intensely brown so¬ 
lution, which is difitisihle in ^atcr without change, and which, on 
the addition of.gn acid, depo^it^^ tbe mutter in a powdery form 
and apparcnl|f.unchanged. „ also soluble in water of am- 
iruniia wnth similar appearances, ft is scarcely soluble in the 
paic oil of turpentine, hut .more readily in the darher. It is 
slightly '‘oluble in th,e fat oils, in tallow and in was, but is eon- 
sitlcrablv more .soluble in drying oib, in all these cases its .so¬ 
lubility varies, from the same causes ,as those which aflfect its 
solubility m alcohol. Naphtha, lyhcther pale or brown, has no 
action pn it when cofib and takes uj) but a v#y niinirte propor¬ 
tion even with the ^assistance of heat, it fu.ses into an uniform 
mass wid^ sulphur, with r^sin, and w;ith asphaltaim 

Acetic adid, which dissolvp|,js^ numy of the compound inflam¬ 
mables, effects, a.cpjrnplete sdllition of it and in large proportion, 
and this coaipouiid is preiifeely idmriar. to the empp eumatic acid 
as it proceeds feorn the irott retorts in which the chai'coal is di¬ 
stilled It would be desirable, in an Oeconomical point pf view', 
to discover a magtliod of freeing the acid from the piNichir After 
mairy trial^, t^' fHUnbiniug the, foul acid with various base/i and 
aguin.sepainting it, it wasi^ways foiiiMl to retain-the overpower-' 
ing smell of wood tar* If the acid is combined , with tlie,. pitch 
at a higli temperature, a large proportion of it separates in the 
form or tar o)i coeding;;:: , Muriatic geid,.after Imlg laoiling on the 
pitch, became broWiiiiMid (liSsoiyM^ little pCffc. - 

Py digesttob yv’it^ jw|)huric was ifi^plved, f®|||aing a 

brown oily-loolthtg fldjdj sulplnireous! ^d being at the same time 
disengage^ By dilution with water, a smell resembling pepper - 

mint 
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miTit was proHucfcdy as happens in a similar case with camphor, 
and tlie pitch thrown down. The action of the red nitrous 
acid oii it is violent tlte acid is de<p:pinposcd wilit great ebullition, 
at;d a portion of the ‘pitch is into coal. In diluted 

nitric acid it dissolves', and prothim iltfe-tiwibnn brown fluid. On 
contlmiitig to apply nitrous acid'hecilfr^Trg to the process of Mr. 
Hhtchett, solutions similar to those \\!fiicU he has described as 
having been obtained from t)ie resins and bitumens, are pro¬ 
duced. 

I exposed a quantity of the pitch to a careful distillation 
throngii water. As might he expected from what I deiicrihcd 
before in the distillation of the tar, this process gave results 
nearly similar to tho former. The oily nmtt'.u- tUffered in being 
of a brown colour and in having a greater ppccih'- gravity, and 
much less acid was produced, the rwiduum was t her coal. The 
whole proc)^ of* distillation appeat^^ thcieh;re, to be a decom¬ 
position which the pitchy substance is coirvcrtcd into oii, 
acetic acid, ammonia, and charcoal. 

I proceeded next to examine the oil. It has a violentiy pungent 
taste and smell. It is scarce!v heavier tiutn waUr: so that it 
sinks in tliat fluid n ith dilBeuUv,, leaving gerieraliy some droj) ; 
on the surface. It is i)erfectiy#ldble in alcoh.ol, in ether, ni 
caustic alkali, in olive oil, and in linseed oil. It will unite nei¬ 
ther to naphtlia, nor |o tlio recent etsseutiul oils, but is solul-h- 
ia the old tnies, Fiom these pntpcrtlcs, it belongs to die das- 
of the e-^scnlial oils, but cxlubus at the same time other (iualitie'i 
by which it is distinguishecrfeui) the wliolc of them. 

Hiiving thus cxa&tiacd tlie most rcmavliahle chemical proper¬ 
ties (T this.substance, it will not be irrelevant to point out its 
ditferences from and its analogies with those silbsStauces which it 
most re-'mbles, uuniolv rcsii* and the bitumens. Kesin, as i;. 
well known, is eminently soluble .,^4 ,iifl the .sutoanees. in which 
this is dissolved, and aho in those^/vvith wl^iph tibia refuses to 
unite, even naphtha. But the .genera! analogy between essential 
oil, turpetiTme, and resin, is so close to that of .the three sub¬ 
stances which I have described, thatht will not p^haps he su¬ 
perfluous here to make some remaiks on the na^re of common 
resin and the substances connected with it, pitch, tar, turpen¬ 
tine, and essential oil, as their history will also ilhratmte that of 
the substance I am describing, and as it appears, like that of 
the bittnnens, to have been somewdiat mistaken. 

If turpentine, as it flows from the fir in a liquid ^ate, be ex¬ 
posed for a considd»*ah]e tiin^jo actiqjiijof the atmosphere, it 


consequenpe, ar> 


hceonidk brittle, fmd is into 

it is supposed, of the absorption ^ oxygen.: If the same turpeu- 
tiue he cxpoiicd to the aictiuu stff the tird, a colourlw volatile 

m oil 
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oil is separated, and resii^ riemains in the, I'Otoit. This howe^ er 
is not a mere mosne volatile from ;i 

fixed substanee ,^ fdr^ ta^ plajci^ and acetic acid 

is generated. Ndri^canvjtigtei'ae,l|te‘li|pdhf^«^^^ 
ing together tjhe ''resmi^t'TOeo forms a var¬ 
nish. The. compand, produced from 

the vegetable 0 i^ments ■ajadi a!tl»dti^i pro¬ 

perly enough closed with' t'l^se%s(^tial oils whi<S are'Wg|table 

It is, fof- e^l^ile, dif|^itly srollde ijj alodlioli exposure 

to air it becom^^i ana yellow, arid ife llien eaajy of solution 
in the !^me sul^stli^^, \ 

If the lesiiij jl^ch is the, residuiitn of this* dlstiliatl®!), be still 
fui tlier heated, it gives ov’er a thick and high-coloured oil, gra¬ 
dually increasiiig in vveig^. till it,|!(iuals, and at length exceeds, 
the specific gravity of waw. ^he residuum bew^^s ultimately 
black, and very brittle, lemaining soluble iii etlw^nd in lixi- 
viurh of poti^h, but refusing to dissolve in alcOhdl.; 

Conarhon.tar diifers from turpentine in contaiuiiig a portion of 
tlio vege|id>le t|ir now uudejr.review, mixed with cominon turpen¬ 
tine and withrt^ acetic is formed in the distillation 

to which th«^ the' purpose of obtaip^g it. 

Eva^or^diou convarn?’'^^i|pj|i|^Kc|ij by decomposing it. ., 

Iti Compounded of the otlof tur¬ 

pentine and t|e W of u4^0tdgetUer with a portion oi acetic 
ucid^ is se|k^ted, and the residm^ or common pitch, is a-coni- 
poimd r^n 'aud the wood pitSKvhich .'J ,^ave bj en describing. 
To tins ad^lkture, and not to tlfkt dr^veniitious charcoal 
produced |h combustion, ia the hl^ck cq^pf of common pit<ii 


owing. 


The analogy ^ctweeu this iVopd pitch atid the bitutjaens is 

:'a. ^ .* .. .. . t.?.,*._ _jpf __i 


;ding hl^tnry of these coimpouiius 

i l.i'- • t** • . » 


and 


e<)iially sttri^ 
will throw"" 
vstaitces,, 

posed to heat v, gives ovpr oil, and that pitch rem^^ Thus, 
petroletdpjrii^ naphtha and asphaltum ; and thti^ asphul 
tiira, the gradaticmis ditiicli I hate * '« *'• 


; the4jse*!^'w-5^icties of the bituminous ,siib- 
tar as the^feciidni form, it is seen iSmt when ex¬ 


in tht 


jjitch, ite properties vaj*|ing in a simila.r manner^ According to 
its patm|mlar state. In the process of distillatioii, thO' principal 
diflrerew^p'/^llh;hit found to consist in tlie rt%tive quantities ot 
acetic nna||pua, ,i|vhic^’they the foimcr 
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The jjGiitsible qualities^ of ,the hitumehs (their taste anti smell) 
aie itf all states utterly and entirely diifercnt from those of the 
vegetable tar, iPetrolemSfi is also n^uch less soluble in alcohol, 
a)id farther differs from tlie veget«th^, %r in jbeing perl'cctly solu¬ 
ble in naphtha, lb their soluhiMW,’^ ^if of turpentine they 
resemble each other, as well as inV th'feir habitudes with acetic 
acid and the alKrdine lixivia, although the vegetable tar will be 
found tlie more readily soluble of the two. I need not repeat 
tlic circumstances in tvlueh the eiisentiidoll of wood differs from 
naj)htha. It is a i^uffkieutly characteristic one, that it forms no 
union with this latter. 

It has b^ew already shown that the diffwence Iretween the 
pitch and asplialtum is considerable, when the former is in its first 
iitate, particularly with regard to its solubility in alcohol. 

But if we compare the most brittle sped mens of the pitch 
vsith common ^ceimens of asphaltum, the differences, except as 
far as smell and taste are concerned, are not so apparent, imd 
the reason of this will be obvious on considering their funda¬ 
mental similarity of composition. The chief ingredients of both 
arc carbon and hydrogen. By the application of heat, the propor¬ 
tions of these substances are both eases, the hydrogen 

being abstracjtcd in the greas^alllyjatib, to form the new com¬ 
pound (the oil)'in which liydrogeh predominates. The ultimate 
result bf both is charcoal. Asphaltuin will be found to combine 
pretty nearly in tiie same way, with all the substances I have 
above enunieiated as combi^ng with the pitch, its essential 
difference however epnsjsts in its sol ability in naplitha, and by 
this test they arc riciadily distinguished. 

The chemical difference to which tliese different properties of 
viibstances so similar are owing, will be ev'ident on considering 
some of the circumstances before related. The di^rdportion of 
acetic acid and carbonic oxide i)roduCed from th^t^|i^piteh,whcw 
foinpared with the''produce of the bitumen, that it con¬ 

tains oxygen'and azote in proporticgis different fiora those in 
which the ^me substances exist in the bitumen^ ; ailff that in 
particular,contains a considerable ifufintity of the tbrisier. The 
result would not repay the toil reipiired to inVestigite dhe»c pro- 
portiems^y vtl^ch are probably also subject to considerable VUria- 
tiewa?.- ", 

It is obviotrs that this substance is a new eotnpotirtdj formed 
by the action of fire on vegetalffp ekmentaty itratter | but all that 
we can determine of its nature 0, that, ip j.#Ubforinlty to modern 
chemical, noraeuclatpre, it is 3|^!ed ot c^u^tifij^Jhjfdrogen, oxy¬ 
gen, aiiiiP|iBote. ^he carbon 'hydrogfeid;«jmt»tittife^ its basis, 
as they cm that plf the bitumens, and the large proportion of 
oxygen appema to g^ve it the pectffM^^^ertics by .njijch it is 

shed 
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distinguished from them* It tteetjaa d^dent, Kdwever^ tliit no 
v ery great changfe ls K^ntiug to ci3pv^rt the one^f theae iliito tlie 
other. " ‘ ■• vf ' ■' 

The question so of'ihe conyerdon of vs^tables 

into coal, would some iHustfation from the his¬ 

tory of the connipioiind wT^ich have been describing ; and since 
(as I shall by aitd by show) it has actui^Uy been confounded with 
bitumen, and has heen adducN^ as, an instance of the artificial 
prodhetion of cosil by the actidb of fire, I shall ma^ no apology 
for punsuing this subject, fiideed the general cltemical resem¬ 
blance between t||pimineral bitnnicns and tins vegetable bitu¬ 
men, if it may be ^o called, is so striking, that we may at first 
sight be easily led to suppose tliat the same agent has produced 
both, and excuse the mistakes which seem to have occurred on 
this subject. But a cursory view of the several substances which 
have been classed uiuler the head of bitumens, may^nable us to 
form a clearer notion of the limited extent of this analogy, at the 
same time that it will perhaps assist us in correcting some errors 
vvbicli have crept into our arrangements of them. 

It is necessary to separate; froc^ the bitiiinens three or four 
niineral substances, which ■dilil^-'il^upletely both in chemical and 
ordinary characters, but approximated to each^;other 

by some general resembiin^k'/>.1^se are, amber, raellilite, mid 
the subterraneous ksins of ^cdf^iiic, Bovey, and Highgnte. The 
two first are more nearly associated by the property they htwe of 
yielding a peculiar Jicid; and of-%l»e three last, it may perhaps 
1)6 fairly doubted, whether they are more entitled to be ranked 
among the mineral substances strictly so called, than the other 
v^etable matters which are found in alluvilf soils. 

The nature and relations of uaphtlm, jietroleum, maltha, and 
asphaltum, 1 trust, appear suthciently clear frotu vvhaf 1 have 
above relatedll^ I caiindt fbfbear remarking on some false hy¬ 
potheses vviiiep lisave been, feeid Jrespectiiig these substances, and 
their relation to other bodies. It is evident, from considering 
the products of their decomposition, that the basis of naphtha 
and of all the intermediate stages of bitumen, down to asphakmn, 
are earbou and hydrogen, modified by certain small jMtoportions 
of oxygen and axote. It is in the relative proportions chiefly ol' 
the§e two ingredients that naphtha differs from petroleum, pe¬ 
troleum frimn maliha, and maltha from asphaltumr: If we distil 
either qf tlie^ substances Vvith a very gentle heat, w e 

obtain napbtbk k ^lOh the propOnion of the hydrogen to the 
carbon is hmreifei^d a maximqiy ratio. If the heat ^greater, 
we obtain a Substance of a darker coloifr, in which tW ratio i < 
less; -and, for this reason^ the disfdllaiion of aspbaltum affords 
’ '’,02 ' ' a dai’kcr 
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ii dci^er oil than tluat of petroleym, heeamc its composition 
cannot be dissolved but in a higher tcmpfeijaturc. 

For the same reason also petrpleptn is easily rectified into 
naphtha, Asphaltmn, in its ordii»ai‘|^tats^jj.contains the two in¬ 
gredients in a ratio in which the carb^h^S^s a large proportion 
to tlui hydrogen, and that ratio iii reduced to the minimum, or 
becomes evanescent,> vvlieu by the continuance of distillation 
charcoal alone remains behind, A large portion of the oxygen, 
and also of the azote,, is disengaged during this proce^, but not 
the whole, since the darker compounds still give it over on re¬ 
peating*, idie process. The naphtha is prob|hly entirely exempt 
from oxygen. With this view, we cannot '^ede to the notion 
that the absorption of oxygen is capable of converting naphtha 
or petroleum into asphaltum j or that the harder bitumens oii- 
ginate from the oxygenation of the more liquid. It is more eon- 
HOiiaut to tbe,.natiire of these substances to suppose that the 
ciiauge consists in the alteration of the relative jnoportions of 
the hydrcjgeh and carbon; but whether this is performed by the 
action of lieat, or of other causes volatilizing the hydrogen, or 
by the, contact of oxygen convert*^ it into water, cannot now 
be determined by any facts acquainted with. Ex¬ 

periments on the induration d^^t%^ntlal oils may throw some 
light on this question. It wlW;liS^fperhaps be remarked, that 
there is a difference in the substances as they are produced artifi¬ 
cially by. the distillation of coal, and as they arc found in nature. 
Tims, for cxamplci, the urtiicial petroleum of coal differs from 
that of nature, in bei^jnuch more soluble in alcohol. Yet this 
circumstance may ^l®e from the insensible gradation of dif- 
ference which I have: above remarked in the similar compounds; 


and thus, in the series of gradation, specimens absolutely corre¬ 
sponding, whether artificial or natural, may the same 

chemical characters, - 

Thus, as I have shown that ,|here is a sort^iw^adation from 
naphtha to asphaltum, through a s®aeV of unaennable |)etrolea, 
so this analogy may be extended to J.he next general variety of 
the bitumens, coal. ' ■ . 


The several varieties of coal are supposed to c#^^st of char¬ 
coal andi usphaltum, of charcoal and bitumen, cornHned in as 
jfluny. different projmrtions. Charcoal is undoubtedly found 
mixed with coal, but it does not, appear.,correct tq, embider pit 
coal as either u mixture or combfoatfo^; -fff any biifimen with 
cliarcoal. The action of naphtha on its ^ia^|les, pf^u ifone and 
always ^ritig, shoyi's ttiat brtufoen does in a mixe 1 

■•lUte. Hrwilibe more cc»nsonan| to the analogies of the otliei 
hUiucauons siibstanLCs, to-consider coal in its smtal .varieties a*. 



213 


in ihe Dkiillation of 


n biUuiien, varyingj^ its tfdfiripositiwni, 'j&'om the fattest specimens 
of Newcastle to ‘^e ^4est and 0win|; its cdiripact- 

iiesK, as well as tlie it exhibits, to the 

peculiar diwtmstaiidg^ ||^r been formed, the 

t-liaii^es it may snh«W^^wipiy Jtave undei^one, dr the substances 
witli which it lias acddCnWly been mixed. The power of yield¬ 
ing naphrluT. oti diBtiUation is rather to be resorted to as the rli- 
stinction between the one end and the other of the sejitss; and it 
would be surely equally correct to cull coaJ .a compotmd of char¬ 
coal and naphtha, as a compound of chmcdal and aspKaltum. 

Its several varie||b(5 will moreover be found to vary from each 
other by containing greater or less proj)ortions of carbon, coio- 
])ared with their other ingredients; just as in asphalttim the re¬ 
lative proportions of the hydrogen, azote, and osygen, to the 
carbon, are found to differ from thore which constitute petro¬ 
leum or naphtha. 

The last link of the chain of coal (chemically considered) is 
anthracite, wlxich contains only carbon, if we reckon the earths 
mixed with it as adventitious matter. So the last result of the 


di'^tillation of asphaitum is,qUareord, and the intermediate .steps 
through which Jisphaltum'^pi^ll^in its progi”c.ss to charcoal, re¬ 
semble jwecisely the covre^&^^il^; changes Avhich occur in tlic 


semhle pecisely the covrii^llp^il^; changes Avhich occur in tlic 
distillation of coal till coi^-i,^ l^imed, and conhnu by their che¬ 
mical analogy the view hwe held forth of the chetnieal compo- 
-■^ition of coal, and the gradation to he traced iti uriture from fat 
coal to anthracite. If asphaitum be subjected to distillation it 
gives petroleum. By degrees its soluhilityih naphtha diininishe.*^, 
in conse<|uencc of its carbonaceous ingj^di*&nt becoming more 
disproportioned to its hydrogen. At a paii^culrr,period of thi*- 
distillation it will he found to resemble fat coal: by and by, it 
resembles b||||d.coal, and gives no stain to naphtha} ultimately, 
pure, charc^keiPahis. Ail tliesc bituminous compounds may 
therefore! proj^iy be sabI td, belong to one genus or farnilvj of 
which the cliemical ingredients are carbem nnd hydro¬ 

gen ; and it is chiefly to Idhe difference in the relative proportions 
of those two substances that we are to look for the difft'rcnces 
which characterize the several bitumens, from naphtha placed a ^ 
one mctfenie, to anthracite placed at the other. The dmsm in 
this series, from asphaitum to fat coal, is in fact rather apparent 
than rerd, beiqg mo^ properly a mechanical or accidental than 
a chemical pr essfea^iid one, I cannot here avoid taking noticn 
of the very loose c^^^iments hf r. Kirwan on tht' analysis < f 
coal, (which cottaurlbd in projecting portions of eoa|^ melted 
nitre,) as his deductions are at wair with this view of He subject, 
althoi^jh not more so than with ail ’chemical reasonhig. They 
^vcre flipped on an assumption, lhaCcoal was carbon impreg- 

O 3 neved 
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nivted soiJietinieji with miUtha and soinetimj^ %*ith asplialtum-^ 
a distinction quite ynpecessary if the Were true. If 

we conceive coki to be coinpgjUiKied in this ¥i%y, it would be more 
obvioui. to consider it fbnhi'f] td c^hon arid petrideurti, since 
hy a refi:nlaterl heat it can be separateiKiito tWwc tivo suhj>tanccs. 
I’lie theory of the experiment is equally assumed, an<l the cou- 
clusions equally groundless, when it is inferred that of this com¬ 
pound (coal) the carbon alone possesses the power .of decom¬ 
posing the'Ujtre, and that tlio proportions of these supposed in- 
grcdi(:nts qtay thus Ire determined, . The varying temperature 
of the nitC« would necessarily produce cot||iderable variatiofts 
and uncertainty in its action, and in the consequent accuracy of 
the result®; Ipt it is plain, that the effect of this contrivance 
was to separate by a vsert of distillation the petroleum which fire 
elicits from ermi, and that the method could neither he so accu¬ 
rate as that of tp-dinary distillation, from the greater inegularities 
^ wliich it was subject and the difficulty of conducting it, and 
that it proves nothing with regard to the composition or nature 
of coal. In the examination of maltha, and asphaltum, the de¬ 
fect of this inetliod is still more ap]>arent* If heat and flame be 
applied to these bitumens. witl^^llW^s of air, they are either 
croitsumed without leaving any that carbon which there 

e- not oxygen enough present t<ji''tkil^^' i8 deposited in a state of 
X ry miiu’tfc! division* in pro]>ortit>n as it is volatilized, during the 
formation of the naphtha or petroleum, the more hydrogenous 
part of tlie coniponiid, But if this jiart is separated without 
finrric, cither by a mpye moderate heat, or hy excluding oxygen 
from it, the carbon!ii|j|;:iffendered apparent by its affinity of aggre- 
gHlion, which causesipt in the end to assume comparatively re¬ 
fractory powers, audifi more solid form- 

Such are tire views I would entertain of the bitU^moiixS genus, 
in which, as it is Fonml in NaturC^pII traces of jc^i^nizaiion or 
’csmibiauce to vegetable and afiimal inflamiriri^ matter have 
•0 thoroughly ceased, that we arc entitled to givq its several 
-spreies a ^ir rank among minerals. i.,^ut there is yet another 
division of inflammulde and subterrariifeous snbstanc.es connected 


^virh these, of whicli the claims may appear doubtful. .Beta'Uiing 
i'.. they do t.he traces of organuation, anti th.at Sometimes in 
great perfection, it may be often questioned wfielber they do 
iiot more properly rank with the fossil remains than With the 
minerals properly so called. Iliey are w^^ijJisthi^Shed by the 
name of jLignites,. one ^id of this is placed jet, in 

which traces of vt^table c^igln are nea^ pbliteral^. Sur- 
ttp'brancl ^d the several varieties ctf brown epai, including Co¬ 
logne ea^, rij^ect it gradmdiy with submerged w’ood^^ peat. 
The ex|>eirimenls I have sj^^fWKly relal^ prove that theapstance 

' rambling 
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resembling bitymen, wh^sfa ia..prodtiee4 by tl^ action of fire in 
the ordinary vtus vegetables, differs froid ^-essentially, and it 
has been seen tWtiiiSlnlMUty in naphtha the readiest criterion 
i)y whicli these sub^ah(jc$ can be diKtingdtished. To, assure my¬ 
self of the acniracy if test, I mixed the petroleum of coal 
vdth the black oil In, several ]wpoittoiis, and by the ap¬ 

plication of naphtha separated the one from the other. By this 
>im]>lc iiietliod, th«sielore, I expected to detect not only the pro- 
greSvS of hitumiuization from, simple turf to -jet, hut to assure 
myself whether, in the exa^minatioiis hitherto made W others of 
these different s^jJ^stances, any tnistake had ari^n fpom con¬ 
founding the vegel^hlc bituinen with true bitunten when distil¬ 
lation was used to investigate tht-ir nature. 

Vegetable turf in all its varieties, as well as brown coal, gave 
a cou.sideral)le colour to lixivium of potash, but the same men¬ 
struum produced no effect on jet, or surturbraud. Nor had 
unplitha or alcohol any action except on the resitlous lignite of 
Bovey, fron) whicli they extnicted the resinous lu^ter which that 
variety contains. 

I therefore subjected these diiferc-nt substances to distillation, 
trusting that I'v the protbacn. I should ascertain not only the 
fact but the progress of h^i3||^|^^atiou. 

Submerged wood, mosses in Cumberland, gave a 

brown oil, sinclliug of Uie‘wood tar, and i^ifusing to di-ssolve in 
naphtha. In this case, therefore, no appeal auce of a change 
towards bitumen was exhibited, A compact pitchy-Ioukiug peat 
gave at| oil which had a fetid smtdl, neitlicr icsomljliug that of 
. wood tar, nor bitumen, and which slightly .soluble in 

naphtha. ’ 

The Bovey brown (board) coal prodin^d arj oil of a pociilicr 
yinell, but l^ost re‘'C‘n)l)ling that of wood tar, ami much more 
soluble in i^htha than tl^c preceding. Ihivitig a larger quan¬ 
tity of thi«, I separated tli^jSijtlhble part Ijy naphtha, and in ti.a 
r^Mnaindefi, or insoluble 011,41^ siucl! of wo(»d tar was powerful, 
nntivithstadding the strong odour of tiie najilitlui. Here then 
ihe progress' of bituinini;i|ati<»n had advanced another step. The 
rCsin ,pf this wood, on vi'hich a particular name has lately been 
bestowed, 1 consider as an adventitious and aceidentai sub- 
Ktaaoi^ the natural produce of the tree, now pr^iUiibW un¬ 
known, which occupies these alluvial strata, as other lost pr(;- 
ductip 4 w bf are ^leteeted in other alluvial soils, 

A speonnen of lignite fiewn iSussex gave oP oil which re- 
ficmblcd the in smell, apd perhaj^s did not differ rruici) 

from it in its solubility iii ttaphtltiij hut 1 had not c|.0igh of the 
f..ibfctanoo. to dpiititute, kn accurate coinnarisdn, uifthcr In i'act 

() 4 ‘ could 
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could It serve any - purpoise, A sirnili^ sujj^aiice from Bovey 
gave similar re.sults.’'' '4 

The oil whieft’distilled fr^in jet greater specific 

gravity than aiiytif the precediiig’, and slUi^M^trongly of petro¬ 
leum. It seemed to he soluble in iiapli^tettes^^dily as the speci¬ 
men of petrpleum with ivhich I compared it. Indeed, had it not 
been that a greater quantity of acid was given overfr,i this process 
than from anv of the varieties of coal. I lvtiow ,not thrit any che- 

• * ' 1 ' ‘ *1 

mical distinctitMi between the t\yo would have existed. The 
mineralogical one' is still considerable. The several specimens 
i'.bove enumerated, yjaJdctI each a large por^>n of acetic acid, 
marking as dearly as the peculiar sort of oil mej, the remains of 
unchanged vegetable matter. 

Examining therefore the alteration produced by water on com¬ 
mon turf, or sTjhmergcd wood, vve have all tlic evidence of de* 
luonstration that its action is sufficient to convert them into 
substances capable of) icldiiig bitumen on distillation. 

That the same action having operated Ihtout'li a longer period 
has produced the change in the brtwn coal of Bovey, is rendered 
extremely probable by the geognostic relations of that coal. 
From this, to the harder lignites, (|||||^brand and jet, the transi¬ 
tion is .so gradual, that there. seciB^I%if|&^ni to limit the power of 
water to p.roduce the cfl'cctof bitwIp^^Bon in all these varietie.s; 
nor is there aught hUthis change so fesonant fronn other che¬ 
mical actions, as to make us hesitate in adfjpting thi.s cause. In 
llie ordinary process of vegetable putrefaction and (h'stniction, h 
variety of compound ||4|es are formed by the rcae.ti{>n of their 
t'icmcnts, and cai or rath(jr carbon united to a portion 

of hydrogen, iernan^®ehind. Here the oxygen is completely 
dissipated, together with the asote, and the greater portion of 
tlic hvdrogen. Analogous circumstances determfr*!%,1^e putre¬ 
faction of anihnd matter; but in this.c^e the pla? idr|^,i^>nities is 
so intricate, that a large portion the carbon is i^Wiljzed in 
t!ie gaseous, form. By the constant affusion of watery however, 
this process may be so modified, that the greater pajrt of the hy¬ 
drogen and cariion will Ic retained, ^|l enter, tf^cther with 
ifiinnte portions of other gases,, into a neW eornf^iina Wseinblinig 
frit, vvhicli has obtained the riame of adipo^:ire. The analogy is 
strojig, and the gradual deoxydatiop of the jvood in 
i.'- visible in the different "^>tage« of , / ' ' 

•Such, as far asi observations have yet CKif,3Eiibh'ledgc 

nf this jii-ocess, and Of the power qfwatet ifr'^iducinf it. To re¬ 
peat such ail expe'pmcnt in the lal^brator)’ §ee^ -impossible, since 
tlic necessii|||r cleihdht of time must be, wilting* eoipplete it. 
But the action of firo being of shortet dutatiouj afitl affor^ng us 

also 
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also readier meant of Nattire iui ti«0se operfitions in 

u liich she has wiKHjght ^th the same sigentj, it is worth our while 
to consider, if Iiroduce frmn vt^g<>tables tlie hi Lu¬ 
minous mattes necessary to say how 

intimately tbk ' with -.owr speculations on 

tlie origin of Qm> slpce l&r lames experiments were ex¬ 
pressly intend^ ,to .^liyt3trat^ this View of the sublet. l« this, 
it is related riairtf was produced'from “fir spw dnst’* by 

the usual.int^thod employed in these experiments, aira'I^at pieces 
of wood chai^^ed h?r a jet-black mid iuflamtnabie sub¬ 
stance, g^rw3»;4lly porous,” in some specimens of whitdi ** the 
vegetable fibres were still visible/’ There is no reason to doubt 
th.'it the substance product in these experiments was that hlach 
matter which I have described in the firnt part of this ])vaper, 
which, however resembling bitumen in colour andinflammahility, 
1 liai e proved to be a dififeretit substance, and that the igneous 
theory of the origin of coal will receive no sujiport froip them, 
as far at least as relates to the conversion of vegetable matter 
iiitcv hitumeu. I need take no notice of the modificailoUvS de¬ 
rived from a mixture of animal mtitter in these experiments, as 
it is not my desire to enter discussion of the general ques¬ 
tion, but to state such clil^|mi^i^ts as arose in the experiments 
I undertook. And sinc*e’%|iii!^rtaiu that vegetables alone are 
competent to the production of bitumen, and that the geological 
liistory of coal does not justify a supposition that animals have 
been concerned in its production, it is perhaps unnecessary to 
investigate that question further. , 

To satisfy myself whether *any essenti^i|piemical difference 
WTmld result from the experiments perfprrara by simple heat, and 
those perfonned by heat under pressure, I repeated these trials, 
by heatmg lu close gun barrels, introducing occasioualls 
lime, cluy, i3^,tbthfir ii'iatter^,:-^t<9 absorb the acid generated, and 
give the grealVr diance for t^he disoxygenation and bitumiuizu- 
tinn of the wood* But the produce only differed from , that of the 
experiments in open vess^*by the circumstance whijrih is incii- 
tioued in Sij Jesmee Hall’s ptper, namely, the mixture of g porow^ 
charcoal, or a half destroyed vegetable structure, all case** 
tlie bituminous-looking matter vva-^ vegetable tar, not bitumen, 
Thu« %r riven perhaps we are justified in concluding jthat tlu- 
action of ly^er, und: *^ that of fire, has converted the vegetable 
matters iaim bituma^^ ' It is another question to deteimme how 
that bituminous in its fipvpral forms of peat or lignite 

has been omtvericd coal, into a'subatnnce differing |pcchau1- 
cally rather thai^ch^iically from it, if, without misleading, 1 may 
use the cj^trostofthe^ terms. ' . 

[Ti> be continued 
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city of the Earth and Ati«Of!|diety^^ nfM) is the lollowinf? 
passage ^hie yeiyrs since, I saw Mr. V^iItf^^|^in'a^€^y sina^l 
quantity of ctectricity from the fumes of a .nitis^s^ of water, oil 
of vitriol, and filings of iron.’^ It appears to ni© that this mode 
of exciting thife eUi^trio fluid, bears great resepthlan^e to a gul-‘ 
vanic process. In this experiment there w%re two fit^s and one 
metal tised. '&e witer does not mention whether ijigredients 
wore put into a inetallie vessel. If they^ere, (which is nirty'ery pro¬ 
bable,) there is a greater similarity to ntfc usual ga/yar/ic processes, 
»u])posingthc vessel made of a differ entmetaUrom the filings used. 

It is well known that electrical e^^ta are produced by drop¬ 
ping a burning coal into a metallic vesstdi^itaiiiing water. Docs 
not this also resemble what is called tSAbyANfSM ? I wish to 
induce pei'sons to make both the above exjficrinieuts, and accu¬ 
rately note down the particulars'<d)scrvable, ami LtbhiJk it probable 
that some interesting facts might from thcex|ierimcnt. 

If a number of vessels for tij^'^ffipri^ients were arranged like 
Volta’s^ cotiroune de tasit^Sf it is only conjecture) a 

considerable accumulation of ^^;^^ctric fluid might, 4s iq 
Volta’s Experiment, be obtained. 

I believe it has been wislred hy some electricians, that a single 
word should be adopted for the electric fluid. I know of no better 
tlnin FuLQoRir, tltj^ipaittcr ocewoning lightning; and although 
I am not very fon 4 :Wii€w words, I ^sh:^! venture to propose thi.s. 
We might use f idg^fh alone, or call it the fulgorjc 
fluid occasionally, . , 

“It appears, to me that of late tl|e two statea ^plf^ectricity, the 
plUh and mimtSf have j>een coiteiie^d as a 
and rur^efciimt; which vseems to he very proper} Ip*^ do not many 
of tlib eleotricai phienomena hear a great reseh}b|M^ to the 
phaenomem^ observed in ^^^perintents ? 3 y this I 

would he understood to raea«.jf Dot l^ pot seem 1 ^ ceased by 

a condensjBd elastic fluid ruling violently to mix wt% ;apof,|>er 
portion of the fluid in a comparatively more imrp sifttc, and 
thence prdduohig on eyitdUhrmnt of den«Hy ? If i^is be 

jitst, may not ( 4 s has been befoi^ su^ee^ 
the cofiduetm annexed tothe cushion m ma~ 

ci^ine be compared to the rci^E^et of 4 ^~P^p9 and 

the can||ictor the glass't^iinw, tolmE receiver of a (*on- 

dt 9 mng.m«ch^mfdrfm ^ might becaJ|fedjapd^*dei^fi»^^i^ P 

The above is submitted the itoiwideritioft of •y blii'-i.r eaders/ 
,hopit'^.fbr their retqhrl^^. , "'Up 

so, 1816. FftiEb’B -fO Physical Iotdiiues, 
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^IB,,-—UpowJiiW^ing ovef- tile la&t nt^ber 0 y0m Wfy valuable 
Journal^ I wa^ eurpmed to see a “ Sketch oC the Arrange¬ 
ment of the Rodb in the Nwthern Counties," tba'name of 
R. Bakewell, E^Sfj. i^iehed to it, i^s it bears ki»nttg marks of 
havipg been :)fc<^ie*S fimni one made by me about two years ago. 
Now, th#^! am' by no mef^ns anxious about be^ig ti^ght the 
author of so trifling a perj^rmance, yet having given copies of 
my sketch above twelve months to several t^itieralogicai 
gentlemen (among others, to Mr. Winch, G.JS; Crreenough, 
Esq. and to the ReVi,, hp^ii^urner, wlio exhibited it to his class 
tn his course of leotme^ ^n mineralogy at Newcastle in February 
1814], I feel myse|C;CTOed upon to assert my claim a$the ori¬ 
ginal aptbor of the ^tion, or to submit to the degradhig sup¬ 
position of ha^ng uttfairly obtained a copy of Mr, B'*s, and 
passed it off as my own. E^c^ting the small part marked on 
the plate Mountains of &c. (my section showing the 

relative positions of the'i|P^^’ syenite, &c. in that part) the 
whole of Mr. B*8 ;aectiod'%'^ exactly reduced from mine as 
could be done by a pentagraph. His section is also at'variance 
with his letter;—at page 8b, he disagrees with Dr, Thomson 
in dividing the coal formation; yet he exhibits that division upon 
his section : for the part naarked ** cod '^lliiipation’' on the plate 
is the Newcastle coal of' Dr. Thomson, the part marked 
metdfifiep^s limestone and other strata^’^ is his independent 
coal formutb^., Though I disagree with Dr. T. in many i>oints, 
yet I thiuk tlie diflfereiK'e between the Newcastle coal and that 
m tb^ metalKferous rocks iW‘e«ffieiently^haracteri7/ed to allow 
tlitiim to hi,honsidered as separate formations, and had accord¬ 
ingly 80 divi^^d them in ray sect^an. 1 acknowledge tliat in 
sections of ac^buntry} tl«|^i made by different )>ersons, there 
must be agneat resemblaf^^ bqt after what I have stated, I leave 
you to jud^e, how far otirs are mces^orUy similar, and how far 
Mr. 0. is borne out in^ liis assertkui, that his is the first at¬ 
tempt tibkt bh k acquaWed with to, give a geological sketch of 
the OS’island from the pish channel 

tothc Gifedn'oeellP*'" ^ ' ’ . 

Yournn^vcbedi'ent ' .'s;-. 
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> XjLt. Ptoieedhigrnf^Leariwi'S^ck'im, 
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ROYAL SOCIETY. 

M.iuh2 aildO. X'irfi remaincler ol^Sar Humpllr\ Davy’s p - 
p(r On the Cheinital Composition of the Paints Mnd Coloins 
b\ the ancietit (h’eekb and liomaus, wah P«?ad# h.appcms that 
ceru-.o was never tor white in any of the plates examined 
by Sir Iliiraphrya in the ruins of Pompeii, the hatha of I'itus, 
and other vc&tifjes of ancient mt, although the ancilii»ts Were ac- 
tjuaintid vritl^^nibe acetots. Their arure was pivpatt|d with nil re, 
flnit, and copper filings. Sir Humphry states that 15 paifs <it 
•'oda, and20^ flint, added to copjicr', produce<l their blues; co¬ 
balt was also ti'^ed; minium, oxides of iron, and ochres, ronsti- 
luled their ro^ and hiowiib j their were carbonates of 

lime; their gla&s sometimes coutainiliygiKftgauesci and their 
blacks were all carbonaceous mutter. Tw colour Of the cuttle¬ 
fish was likewise occasionally used, 

I^Iarch Id. A long letter from Df. Brewshgf^ the Presidait 
was read, detailing the particular'^ of Malus^s disicovery Of the 
polarijsation of light reflected frt?i^j 5 j**t^^irst drtd scooiid surfaces 
of bodies, 1 elating some of first essays in this 

branch of physical science, and dWliding with an etoge ol' the 
Idtc M. Malus, and the merit or importance of his discoveries 
and researclies. The Society then adjourned over two Thursdu) 
till April 6. 


i^i^ETY OF ANTiatlARIES. 

Mr. lyspiis exhibited to the Society of Antiquaries, in the 
evening of the 16th of March, very accurate and finely coloured 
drawings of the mosaic pavement lately fouM in the remains 
of a Roman villa near Jiignor in The site of the Iniilcl- 

mg'extended about 230 by 150,feet, and contained ail thetYa- 
nciy of apartments usual in Roman villas. In ©tu* apartment 
the mosaic consisted of squares laidtffer each otlicr at right an¬ 
gles, and tbe mtervenmg spaces filSHwith florets j in another, 
a pentagonal fountain in the centre, vyitU a passage for Carrying 
oft’ the water; around the fountain were nymphs alsQ^in penta¬ 
gonal compartnicnts, many of them very well executad* The 
whole were inclosed in a circle more coWject than’iHirtial with 
Homan artists. Others consisted of with tdlifirahly fine 

(leads of Venus iu the centre, represeutc^o doubt as beautiful 
as the artists of die age of Agrieola (the petiodl at which Mr, L. 
supposes that tbis’villa had been ercteted) could execute. 


WliR- 
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JVernertm Soc^p of E^inhv^. 

WERNERIAN SOCIEtY OF^BpiNEURGH. 

March 11. A p«|)^r hy W. ScorjCaby, G^^l^tby, was read, 
on tlw subject of pokifC kse^ a»d th6 encountered b^ 

the whalers in iWiy «uai1fil|id tbiits to those nw^hern regions.— 
Mr. Scoresby's frequent visits to that part of the globe have in¬ 
duced him to (kCBH his^Attention to the possibility M' reaching the 
pole by means of M excufsipn over the ice j and n t'^CRJsideiable 
]>ortioii of his paper Was devoted to this very hitere&tkif eubjecr. 
It appears, from his accounts, that tlie wliaiers have Wametitnes 
penetrated so high’as mi degrees, or within ubosit 600fnileh oi 
the pole, which space he considm might be travelfed w sledge'', 
by means of rein-deer or dogs, in about a fortnight 5 and that 
for the icturn, allowing for casualties, and time for observations, 
the whole might be acjcon^^slwd in six weeks. From his know - 
ledge of the climute^jl^^’^pks the tempeiature of the weathei 
will present no very obstacle, having oh<4crvcNi that aflei a 
long continuance of *lWtli Vvind the thermometer never was very 
considerably 4|pressed<i The diflieulties he contemplates aie, 
open vvatt'r, rou^i or mountainous ice or similar land, soft snow, 
luid dense mists. 

As it is supposed that?ill not be very extensive, he 
jiroposcs to have his trai|jp^|l|^me4 »u the shajie of canoes, so 
that they might pass over any thing of the kiml, while the dogs 
might be ‘made to swim; and lor other obstacles, he must in a 
great measure tui’*t to chance, supplying himself with whatever 
may be ncccssaiy to overcome them, should they occur. 

In shaping his course to the pole, he nii^tsoon lose the assist¬ 
ance of th^ magnetic needle, and must trust to solar observa¬ 
tions, wbiCiij^ together with a good chioaometer, would answer 
evci-y purpose, could lie be sure of not meeting with mists. He 
likewise prtmoses to assist himself in misty weather by making 
Ins eavalcade mofc at some distante apiut in a straight lint, 
whieh pmpeily directed may, with attention, be got to pro¬ 
ceed with tsalcrable aecu|a^^ From,his experience of the at¬ 
mosphere of high north<iP|atitudci5, however, he dpes not anti¬ 
cipate 5U0l» weather, except with soUtberlv w'lnds, wluch axe not 
of frequent oocutrence or long c«nj:iuuanec. 

It is vwy $ati8factory to obseive a subjot t of this kind treated 
with so^ mpeh iwedour^ and at the same time with so mttch science, 
as Mr. haysApe. It is an object which ha® long l>eoi 

very much desired of seieUfCC, to iwcettain the nature and 

form of the glohie ^ the pole, arid the manner iu which tl.e 
needle is Upon in proceecUng tovu-ards ir.y ^ Thib howevei, 
!*> not an ohjeCithat can be taken up bv on ludStidual; and d, 
uttei e1fl||||^uing his views to men of s^eoc e, ids plan i i.iv ix 

' p.oiiuuiJttd 






pronounced p{Mj|;icaWe, of vi^tk 
we hope thftris^^griiRient Witt see<ji|«| hfe 
for the of sUch an arduous 



to hr no douht, 
iOb&, an^ piQ^idi 




KlAkVANlTAl^ sotIKTY 

Feb» Sl2, 1815. The reading tof an 
« On the Origin, Progrtf and present Stata m Mfraniam, with 
ObRcrvatione otK the Inadecpiacy of the H)'pothi!^4 j^roposed to 
explain hai PhseHoaiena} and Rettectiouvs on the of Gal¬ 
vanic 3>r»wv«ffiei* on tlie Doctrines of Chemistif Done* 

van, Es^; Ste^tary 

The sketch of the history of Galvanism, with whi>h the Essay 
comtneooed,vnni& divided ipto thiee periods; 1st, containing the 
discovery oi muscular contraction ili^'ted^hy simple Galvanic 
contact, and of combined Galvanic | 2d, contain¬ 

ing the gradual development of the phyi^f^^l^ chemical powers 
of emnbined Galvanic arrangements; cmitaining gene¬ 

ralizations of the chemical eliects of GelViahls% and the dis¬ 
coveries that hare resulted from the appUcatle^l'^ these gene¬ 
ralizations to research. 

PtrtOti \. Tile first distinct fhe taste 

excited on the tongue by twOi]p|^is in contact, neiUier of 
which could separately produce afiy effect} a fact noticed by 
iiultzer in 17C7, and little attended to until in 1791 it wav 
found by Gal\ ani that metallic contact excited a surprising ar¬ 
tificial niotimr ill the muscles of dead animals. Shoitly after, the 
experiments of S^Uzcr and Galvani were attributed byFahron 
to the operation of the sanio agent. Galvani considered the 
agent to be a kind of electricity itibereot in anitn^; Fabroni 
inalntaiaed tlie electricity to be concomitant, and 'ihe taste and 
contractions to be produced by ^d^cmlcal actioit »of liw'spetals. 
I'he dhuioveries and opMons of tbo«« who eiiibracedl Ihc dmirinc 
of either of the abpve philosopher, with of without nmdittcatious, 
were then ^ted. HumhpiMt denkd^hat tlie agaht Wll*elec- 
trietty, M h Was not condp^ed h^Mpous good pnductots of 
that^fluid. Flfiff considered the a^t to m and 

associatttd or identical with the principle of life. Fontana dmtied 
that muscular motion is in any degree oonnected wit^t^decCricity. 
Valli adopted the opinion of Galvani, with a modifica¬ 

tion : he aUowed|l|At ebetrieitt Was^tl M^|| taat, j^Mevedthat 
it was identical with the nervous bnd. this Idomo dis¬ 

sented : he thow^ht that the tmknowa agent joertly acted as an 
artifiohd stimuhw to the tiotuml jwvomjimd* Vt^ differed 

• Tins Essav m a *4>inei«||wU tUfforent brni was lieaoured prim 

by the Hoyal iriih Acaden^ * pt ^ ^ 

witlit 
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uUli all the preee^t^;/|£lil^8#«Kl ^f Che contrac* 

ti.ijift ik mmiify ^nerated by 

the contact of fie foutidit oebeasary ia most 

eases to employ. th^ optni#ti.pf Galvani, 

but added tftis ino4|l|NPillj^^^^ m.etol|:e||f^^Oy€d is not a 

generator, bet oi tH elecMeity, wll^i is evolved 

during clicridc^'^P®^it|ftua%'tofeTng' place and 

not iiihew^t :^,|^feP''a;p*|i€t|de, ■ Fowler :deHi4d'-^= the cir- 
cutnstoniE^-;fof%*|>^ i^i^rieity ttre present, afiat t^e |>haeno- 
inena are laws of fluid; h^ supposes 

that the jnfluei*^ ^Mhatiiifver may he its aaturej ‘ 
from tlte metai^ lk)f||^’Mrt;mrtIy %um the aftimw, Experi- 
iiicnts of Sftiael^' Ma^i^li,;>w^ngiesser, Gidlio, ltdssi, and 
Aldini, were 'tlieu notieediVj!;^’«« allowed that electricity was 
the ageiit^ hot deuie^d^S®^ fwmduced by the contact of the 
metals, or by any of the mimdes and n^es* At 

length Volta'likn^ed^'d^^Wp^^ratioii, that by the contas^ and 
separation of di0^e#^^s ekctrioiiy is really evolved; a fact 
which in »om^|K|'‘whr led him to tlie grand discover)’of the 
pile,—a to the memory of it^ inventor^ aiid in^ 

scribed with an epmdi in the appals of knowledge. 

March 6 .—Bemd II; period w’as comitfenced 

with the discoveiT of the decomposition of water by 

Nicltolscm and (jarltsle. !iw.‘''Ouickshan^ ejected many de¬ 
compositions, as of metallic and earthy salts: he drew Up some 
general conclusions 5 and gave a new form to the pile, which 
combined convenience with increase of pow^ej.. Mr, Henry de- 
coinpow^d sulphuric nnd nitric acids, and Sufi^ted other sub¬ 
stance® to examiiratitm* Colonel Haldane thddc many experi¬ 
ments' upon thfe metals dmst proper to form Galvanic arrange¬ 
ments, W ce^d pot be^i^e that the agent i» electricity. Mr. 
Davy repeated #ig ^periiwil^^ the decompoisitibn of i^ater, 
and ascertado^ toitie very iifn^Iar ciri^^istaiices of it; he 
hmnd tlpit il lkid interposed in fhe pi|e,%/lueli can act bhe- 
I'nicahy itm tfit^f^ates, gre^H^crea^^^ powen Bitter, struck 
with the s^akt^ evolutio^PIpe the decofmjiosition of 

water, was Ie#tb deny the ItPistitutmnof that fluid, and to Sub¬ 
stitute eonie sin^udfd ophdoas he the to<!eb'ed theory. Robert- 
fon eomidd^ toe Galvattk influence peculiar, end ctf sd acid 
nature. Bj^^ppMli a^ supposed that it is aii acidj but iden- 
tu;al with Vgw|uelm^ fpuavd^ afld l»ehot 

flenied theidiMiBty-bppplklvank|bd,,^®ISicfli^: thw heated 
wires red hot by mdps ot large pl^a. t^romstJiPf and Simon 
cQccted the comlpsticm of metals. iHeliyige, TwPst| Bourguejl, 
Krhnian, Apdl" GKipengiesscr accomplidwid ^e cpidbusliea of 
iufluinint|||^« " • ' ^ 'tf. ' ■■■' 

Attempts 
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H S(’v 


''if '■1/" 


AUe«5pV‘ ‘V'.a^ U 1'^*. vViteit»r^ 16" 
tei-ttling !»vpothesto of 

supposes ciectnf’lv to be formf'i:, be 

considers chetnicr.^ Jv-uoi: to ^1 cxteiiife oxida¬ 

tion to the expiau!'4oii ot won;'V '% eWemipaV'eHQj^tTfieiit. 

:«ole':fS5i^^^j fdF. *F‘' 


htjen before 


Davy sUowcil that :»ole':fS5i 

jdtnrytMUJ prmlaced fhdvanic 

shown by Voita. T!k' ioen/itj of Galvai'.>^.anfi eje^tricity was 
atteinjitJcl to be proved !») Vuu Maniiiifind 
llie effects the pile with t..-; cfuiowra, ele/''i|fe;‘'rt)bcbip^ they 
eonehidedJ^M;oxidation yv^ iun4<-^x>aftrv» V'''®^P'CumW, and 



Desontri?® 


thar.^o:s^^;|^n is ab.sy*''|gi,bi 


1 acUun. 
on of 


ly^ieity as 4epond- 
hl^tion* Ai- 

"t’’' fc *> 


Bostoe]k.a(dmitted that dxy||ii^/'S «^ecee>8l%‘,;| 
elcetvicil:|r in tjie pile^ aiui ts&ii 
do'its e^Vc;}%oce, n ‘eombi'p,^^ 

Curh^if|soil''CbnsMkred' the 
ing ,o|i.iiietatfe, in contact, "ai 
(liui anil Iiagi*ave.shovvdd/;.th^ por die- 

mietd aeti^i on nietakwitts' Galvanic 

effects 'wifh' differ;^.t,.4t'i|ids of' aiji^al’Jordan 
and Ritter conceived that .(»||y|inic be 

effected "with nnignetSi';. Tj^"j»;kd, of,’th^,:,iii«tdfy'concluded 
with the labours of I>r. 

March 22 .—^ml It|. TO^Ssh-d period iff the lilf>tory of 
(jalranisin coinitienced with the well known geiieraliiktions of 
llininger and Berzelliis; theif,experiments on the invisible trans- 
kr of elements tp a distance} and the cxplanatipii;;,gfyen by 
(jrotthus of the ihs^ble transfer rff the elements of The 

announced decoidi^ititm ofmuriatb add by Peclbj^, Pacchioni 
and others, was tlieu detdidd|.aiid:^’^^^^ source 

of mistaike'by the Galvanic Sodely* JWaff, BW; Tb^feijayd, and 


pita^n'ofi^e triAtty atW5^^@[fi^Galvarii^ji| 


^ „ in ofri^Pwhieh afterwards ^ 
ihyiSjj :W^^jtheff|tated,';|^^r. Wilf^^exp^ij^j 


jfilinga P^n^eived 
Voltaic''" 



i^eahdff” 
he 


_iiesis, w: ..^ 

by coirff^Ct:, ^Ii'. Wiiso'n’Showed that 
clectriciti': on the other hand, the Volts^’*^' 


new pto*»biiity from the experiments of 

• i*s t ^ ‘ "’’I« i.f’i ^ 

jt.wa: pr,oW4f,-tii^t^Tidvanisui ^and 
the Uipe b«^tei‘*a^’fbats^'Shpp 
beinji^ rietpnnl^d W)ltii,s|iifevit.-class ,of i 


ri,,ar.:l 
by-Grot- 
metallic 
of the 
ll^'be evolved 

L j.,- f 'J 

uces 

&|^:’'‘1ijequired 
14n which 
Sducted by 
irdifi&'frbm' not 
'4.'V^h>cil.a(re shell 

' T .'wi'®,; T'-wn’ 


to phe .poie^i^if the pile. The.gtahd ';dlsob^|5t'hf‘Bnvy rc- 
latingyt’^ the alkaline inctdk, and ^Berzdl^s, Foi^)^ and DK\'y 

_^ l.'t. ..A 2 .^hO[.cW.lS .*Ic Slls. Is. y> 4 >'«■* ? ^ 4 r. 


^^’ 5 t'h rf'jfatd to 


were detailed ^ 


j, the pro¬ 
duction 




Then! 







!g;»-UitfipiVrA i^?y and 

.^avv, ■■■ ou itit« uf bo- 
''*«|Jiie Tim 

acconiriiit%^T«; n^% ckf Bft t'hUdrwB • batie.-y c^f’ lar^^ 

|)^tes:#fch p.|»^ss!^ ''l,):|fei'Voe fcvr''iif’-'; j wkh m electric 


raw 



anJ a 


airl ^^^ <;oluain, which 

pQs^lsed joi^4ty ^vhl;;Aib-otW power. ^ -Lastl}^, 

tlie objccti'Miis offer'd iVfr- i>-' -•}*>■ hy|'fufcb<?sb$' fe^ceraiag oxy- 
murjatip ucici^, Wi^' ■i-^'^ctpo-cheviT'-.d s'.Hjnity, by Mr., Muitay, 
Dr. Maycoifk^^fdwt dw;. iait5!.'•»*, wetf felr'etJ, aiati|f’wlth'Mr, Mut- 
tay’s ophiioii oatm .' oF i*'', alkaUue met^^hida, 

') f IV''^ toi-.'iuurd-jrt oti*'i.<'•:t.j 

,,; i* - Lccttim^. ' ^ 

^fr. Brali'clc,, I'he history of elieraical phi¬ 


losophy, ««bject i%which the 


nature'of to attract the notice';^chenu^ts. 

As in. oth'pflp^k)^'!# seieiiee, the atl- 

vaiums of tl^.r|ij^in';tnlnd hnd bee^-vory-gradualJJ'M-aypw in 
1674, Wijfi upon 4he.'vi^y j:M',inlc':'Of that tor¬ 
rent mf h\'45''74 iraitief] Dr."lh'kis!«tleyJnfo jthe 

fastnesses ot''pueuwlic,r4ii<^|^-y.' 'Hales, by sliding the 
mode of di8eu^at;iiig and,^i^@ittg,gaseous fluids, Uad'rsmoyed 
all serious ohstaeles'from this path Of lesfedrcll; he was followed ^ 
by Boerhaave an<l afterwartls by Black, n ho, having discovered 
fixed air, turned luj^ ainJlhcr rtJ?id of inve:.ii;,';atM)Ti. , AUhoudi 
these philosophers,^ therefore, liad opened the iniitej they uey- 
lected to explore it--i(;s treasures were resut^ed for inorc diligent 
ami dexterouf experitnenta,Usts,, Mr. Braude then cited ice 
of Libavms, Bevy^laydfl’,. ami Ilookoi rciipecriug tlie 
nat«fo<(f the df.mos]jhi^tj\a»4;^ yj 

heeHi^i^''M thij» to 

yem Dr, RttW^4‘d> of B^lurgh^ deraonstraUnj, 

tliat.:ai^t4^' ^‘parativiU, air from t^t coutaininated by 

respif4l£^-;j|^;')eom,bu^^^i^idhe rei^'tKler Was- still noxious: to 
this new 'ift'‘air ?8P^ri'4|^^*had been applied; it w;is 

Silsp oahe'df'’^lTagC.^, it having bee!w'afterwards, recognised as a 
' pm* ija^ ihe nitric acid. . ‘ 

azote was doubtless an important stop in 
Brande passed on to that marked 
‘ ^ •»' v whit^ wirsr adof ued by the names of 


to now view'-i 


idestWy.'^hi^^M^VifntdkhLavoisiet,, ^ 
T|^;,^^¥eirihs,;' said- & prdfes&or,' ^ffed 

* W« bbr liad^ (Jo not admit of our gijrhig the whok of tin, 

iogetoi^,mjd genti*?tuan’s leeiuJ^i^ We have tiifrtfiro 

eonfift^Fatur^fvestei,such of them asappca^enof the most genet hI ttneafti. 
Vohdri. m 2 ( 13 . >/arc^ 1815 . P ’ “ of 



2-M^. 





same 

-wlikh 


'^of the. pbysiolj^ ,of 

of tht>&e mast«a^ and b^fieeat a^^nsi^ 
the different memfeers of the eressl'itwK ar^^^nwde to 
each otber'’s wants, and fhu« ni^sem 'tliat eternai feaitooay 
which marks the naTurai world” • 

Mif. Brande said it was a curious tffnt'fthme plants elSfe^l 
the ^mo changes upon thd atmosphere iis antmails, only in'a 
mudh less degree! he alluded to some experitneuts of his owi^^ 
Ml which smiiljfd portif>ns of contannnnted air were ejiposed to 
the operation 6f the vine, mint, the poa^ and water creases, all 
in a healthy sthte of vegetation : by the vine and mint it was 
purified, unaltered b\ the pea, and rendered less pure by the 
cresses. Mr; Brande lioped dpou grounds to be able to 

explain some discordant iesnlt?i,idf laj^pjtperirncntalist.s. 

The remainder ol' the Icetht'e with the details of 

Dr. Briestley's^’greatest discdVei^|ii^^^||^o^dephlogisticatefI air, 
or, as it Vmce been styled, oxy|j^^Sp*;'icm-the first of Au¬ 
gust, mir':- “' , 

In his lecture Mtj,Eraude resudpd;|i^^ of Dr. 

Priestley^ir'tfacarches., F^led in his collect and 

_ .. ..... 


preserve certain gases over Water, 


pedient of confining them ov^ Uidhl^ilver^^ l€ that be 


pbtained muriatic acid, 


and the vtiflame alkali, 


in their pure elastic form : he tiWmiagined, that by mixing the 
acid and alkaline air he should obtain a neutral aeriftw^tn fluid ; 
hut to his surprise a solid salt resulted, and the gases were 
wholly condensed, having illustrated these and some other in¬ 
quiries of minor importance, by simple but satisfactory experi¬ 
ments, the professbr took U |;e»eral view of ;Dr- Piicstley’s 
scientific character and discdvcties* ' 

Mr. Brah^e next proceeded illustrate the discoveries of 
Scheele j .fie-dwelt |>i|neipa||y dephlogbticated mu¬ 


riatic add, a subject 


to a very .singular con¬ 


troversy in the cheml® world, ,v Scheele regard^, it as an*ele¬ 
mentary sub*tditoe#iv as “th^^a.te of muriatic add; it was next 
examined by Berthollct, wSl in^agini(A&at it contaitied oxygen, 
and was composed of tha^'^indplo «ni?eaf /o ificuriatic add. 
Sir H. Dhvy had-found reason to doubt the accuracy of these 
conclusions, wbuiih for twenty years had prevailed iirthd chemi¬ 
cal world, and by a series of satisfactory inquiries bad re-esta¬ 
blished the correctness o| ischeele’s origiia^MieWs’. . Mr. Brande 

said, that any e:!ctended discusdqu .up<^l;l^ subject wodd 

misplaced in his |^esent lecture ; but it ni^ fifeen alluded to in' u 
manner neither bdbuplaisant nor philosophical, in a,:recent French 
publication—-an4, vvbpiever the claipis of his eraindit ‘ppedccesso^, 
were unwarrantably atta^ed, and infHnged, it bec 3 n»e. Ms impe¬ 
rious duty to step foiward in their defence, - . 

■ Some 





Some beautilul eatperifUetits.. illastrati^; of 

doplilogisticatecl nmrltstic pcyplor ehhrimp ft had: h^m. 
culled by Sir fh Davy^dil cmii«^iaence of its peculiar colt>urj,;«ti^ 
to avoid all hypdtbeUcat-‘4efeient‘e tt> its coaiiwsitioii), were e*r 
liibited, aud' iH spfdkation to-tliie purposes of bleaching -®ojsb. 
cis(‘ly ilhistrated. Air. Brande h'ured that its ^pl«:atiemt>;t0 
wintoning rags .for paper-uiakiivg, ha<l been producUve of some 
tnischief; and that the spots and blemishes of the paper coimnmi 
in many of tlie magiMlb'ent productions of our press, might be 
referred to the effects of this sub'^tanec*. 


(hi the othti^ discoveries of Scheele, noticed by Mr^ Brande, 
onr Ihnifs piifS^^t us from'dwelling: he particularly alluded to 
that of the .fluoric acid ; the narrative and illustra¬ 

tion of Seheele’s discovNiH^^^h sotne admirable remarks upon 
his character and geiiiilBi^^WphHiOsopher. 



NCH INSTJTliTE. 


Moinky, Jajiwasry Jl, lSi5, the anniversary meeting of the CIass 
of Mathenratihifil and Physical Sciences of the French Institute 
took place. The princijial al^ect of the meeting was the dis- 
triliution of prizes. M. Lrli$nd6's annual astronomical prize for 
the most interesting observation or the most useful memoir On 
the science of astronomy, was adjudged to M. Piaz/i, astronomer 
ro} ;il, of Palermo, for his ample catalogue of nearly 7SW stars 
published in 1814, 

The two prize subjects for 1817 are; first, To determine the 
action of the thermometer filled with quicksilver, at least from 
zero to 200° centigrade; the law of refrigeration in vaouo, the 
laws of refrigeration in the air, liydrogen, and carbojpc acid gas, 
at different temperaturesiattd in. different states of ^refaction : 
secondly. To determine thc'dlwefnical changes which take place 
in fruits during a«d after fructififiation. 

The Class will also adjudge in the public sitting for 1816, 
a prize for the best work €^|ymemoir, in print or manuscript, on 
the application of jnatheraraeal analyi^s to a (jucstion in physics, 
or to the best experiments in general physics, with which it shall 
be made acquainted previous to October 1, 181 Sr 

M. Delambre then read a biographical notice of AhbeBossut 
and M. Cuvier of Cplpillilumford; when the Class adjourned. 

At the meeting Class of PUyrical and Mathematical 

Sciences on the 2vid^'li>i^anac,ry 1615, a report^'iyns read on a 
memoir by Le Pere, inspector of roads and bridges and 
member of the.Institute of Egypt, respecting the ancient com¬ 
munications between the Indian ooean^ and the Mediterranean 
bv the Red sea and the isthmus of Su®f. Speaking of the result 
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of tbe operation of lovelling the two seas hy ttie istlnnu.^ of 
Suez, M. Le Pe^e, or rather lifc reporter of his memoir, Ob'- 
ipftes ; “ 'i'his levt'Jiing resolv^ celebrated epiestion agitated 
»i»ce the days of tlie aneiffijts pesjjcctin^ the elevation of the 
sea above the Meditt*rraofaa isea and the soil of Lt)wer 
we thereby disc<jvcr that the low-water mark of the 
Mediterranean is IpVver by eight metres and 121 fnillimctres tlran 
the low'-\vater mai’k} and nine metres ami 907 millimetres lower 
than the high-water imok of the Keel sea. We also find that 
tlip total slope of the lull from Cairo to Kosetta, in a distance 
of 252,000 metres, varies by about eight metres from the lowest 
to the highest Icvtd of the Waters • tM mean declivity when the 
r icer is at its lowest ebb is fullest state 

in September 179d this declivity “ 0,0‘d0jl. 

T}^ diifereuce between thi tlie low'-W’atcr mark 

at Suez is one metre 7B(> milJinie^^lfrftJie Nile in its most 
f woln stm:®'at tlJairo is s?uperior at hUl’ ^y e^ht metres fKiO 
millimetre&if'and in the Second stage fry 740 nulli- 

metresr at its lowest state at the same pTa^dt li inferror to the 
low-water mark at Suez by two mcties hdj^mi^fes. 

“ The point in the vast basin of the bijter lakes is remarkable 
ior its licing nearly eight metres h41ow the low-w'ater mark of 
the Red sea: other points of laiid^ and even places ^’hlch are in - 
habited, are below the level of both seas; and an immense extent 
t»f grOhtld, very little elevated above the Mediterranean, is far 
IkiIow the Ile<l sea; so that the waters of the hitter might cover 
the surface of the Delta, and tbe well founded fears of this sub¬ 
mersion may have caused great alarm at distant epochs, tvhen 
the was still lower than it is at pri^ent.” 

M. JLie;||^e and the Conned of thC Ins-titute, to wliom hi" 
memoir ivas' referred, conclude by asserting, that it is tp'.itt 
praclicabb to re-bp^ the comfimhicatirm by means of canals 
between tiie Red scamied the Mediterranean. 

/Ihirarl of i(w TMloiiTS.f^ifie CtS^of Matherhattcnland Phif 
steal. SfktiCCS during tke Year 1814. By M. CfrvtBR, pe/- 
ptiml Secr^^ry. 

“ Tlte memorable events of rvhich the Trench cayntad has been 
the tl^atre, fajfJVom i,ntcrnii)ting our Sicleotiftt^irwmrches, have 
furnished nety proofe dif the respect wl^li inspire, 

and of tlie gre^JnfJueiice which they itojuircd men ot 
all ratiks and.^^o^ssioiis. Innumerable arnues from the ex¬ 
tremities of Ehirope have visitj^dptr tntwiumctiiaii^’iifive examined 
our collections,, without tlieif siisVahiidg the slightest damage. 
Friends of science, enrolled, ia tfeiei^'Cad crusade undertaken 
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5u a j^^reat measure for Ui6 restoration cif tlie liberty of writiiujj 
rrid thinking, hurl scarcely dowm tlv-ir arms, wIk'U tlicy 
T icked to thciuiidfp> rii^l^aiutcd vt ith our labours, to taLo 

a share in a#i(i to'instruct us as to wimt was done ainoi.'g 

liieinselvcH,.” 

The reporter cornmences with tlieniistry, arid WOlieeS’ the dis¬ 
covery of totiej recapitulariju^ its properties. 

“ Wlieu Ltr\'oisitn- and Berthollet forme* 1 the ue*w system of 
eheinistrv ou their hoautiful experinieiits, uhich. tiernoiistrated 
tiicir lumiuotis theories of combustion, the f'^nuation ami tie- 
cuinposiiioii of water, and oi tlte humatiou of the acids bv tiie 
comhiiMtioa with different basci ; when this truth wa; 

completely established^^^yidjPuee, so far as the principal acid.s 
vere conceruod, it, from analogy tliat it might lie 

t'xteiuled to all. 'aome scruples arose ou^this sub¬ 
ject, as soon as it iiy M. Ih*ri!mllct that suiplmreiri'd 

hydiogeu had the of tlie acids, ahhotigh oxygen v,v.s 

no part of its c(jm|3(i&tion. It was acknowledged that owj.'n 
was not the ondy prociple capable of operating acidificaiiou. 

“ The uinrmtic acid, tliat acid which combined with f?othi 
forms comtnoil salt, bad not been decomposed; and tlie oyy- 
genated mnrialie acid, a substance so precious from thoptop; .'y 
which it possessas of disinfecting t!ie air by neutrali'/.ing putrid 
riha‘-iuata,‘*^ud from its uso in bleaching,—this ‘''ubnt&su-c, whl* h 
had been long regarded as a ctmibiuut’um uf the inmirracaed 
with a supcrabur|(iimce <;f oxygen, nriay he reganle*! a® a .siin]»{e 
substance, from a variety of concurrent circum-itances, ;n a burn¬ 
ing {coml'uran) or acidifying principle as w’ell as oxygen : mui 
most clmmists wiio have adopted this opinion, those wdio are 
oensidored as llie best duthoiitlcs, have called it driorej from the 
yellowish colour wliichrtltey found it to possess, |j|'be muriatic 
acid, according to them, is a eotubination of cklore with hydio- 
gen, and they call it /ii/rfrockimic acid, ^. ■> 

“ Ir)|le also forms acids by being combined wdth hydr<»gr>n 
and otiier substances: we must therd'ore place it with clilore and 
iulphur among the nu ul^r of acidifying priucipki$.' 

‘^A fbttrth pviucjple is sought todiscovered in the duoTio 
acid, and hitherto not decomposed. This meid is remarkabie 
for its property of corrod'mg .glas'j^ so that it t^an only btf kepi in 
Easksiiitemally coated with wax. This property has been taken 
advantage of for making drawings upoit glase'by toeans of tlie 
fbioric ncid rediuWjnto vapour. We presume that it results 
from the Composition of hydrogen, wth a simple body of a pu- 
caliar natiirfi^ and w]iiph we sliali 4aH,//wor. It was. M. Amp. r,', 
a most emiiieiit geometrician;,first conceived this idea, md 
A 1 > for ptofe$jional cUemfets to demonstrate it. 
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Will all these discoveries revolutionize chemistry once more ? 
The new cheinislry, wholly (’(‘iiinfed on experience, cannot change. 
The old chemistry, coin|)**stely i^teraatic, bad vWious founda¬ 
tions uj)on which it could not stand. The new chemistiy ad¬ 
vances and cnriclies ns as it proceeds,; but it changes nothing 
notwithstanding/' 

M. Theodore de Saussure lias demonstrated, by tbe decom¬ 
position of alcohol or spirit of wine and ether, that these two 
substances are composed in the same way as carbon and hydro¬ 
gen, hut combined with dill’crent portions of water redueed to 
jts elements, so that in alcohol these elements form one-third; 
whereas in ether they form only one-fiftii! Thus, when by di¬ 
stillation of alcohol with snl[jhuric; we obtain ether, it is 

because the aeid has taken from a portion of its water. 

This saiye acid, if we employ it ii M|pi^ ter quantity, will take- 
up the whole of the water, and wifffieSqce the alcohol to the 
state of olefiant gas, a. kind of carbonated hydrogen gas highly 
charged with carbon, and U> which this name has been given, 
because in biirnittg it deposits oil. 

M* Mongez, in a memoir on the bronze of the ancients, has 
])roved from the experiments of M. Darcet, that it was not by 
immetHiwi in cold water that the bronze hardens, avS is the case 
with steel, but that it acquired its hardness when after being 
made red hot it was allowed to cool slowly in the air. M. Dar- 
cct has made cymbals in this way of an excellent tone, and which 
it was pretended could only be made in Turkey, and by one 
workman of Constantinople. • ^ 

The falls of atmospheric stones, now that their reality 1ms been 
ascertained, have l>een so often observed, that the long incredulity 
which people entertained on the subject, j^’ill speedily be the only 
topic for sunrise connected with them. There was a very re¬ 
markable phenomenon of this description in the department of 
the Lot and (laroivne, on th(! 0th of September, attended as 
usual by a serene sky, a great explosion, and a whitish cloud. 
The number of stones was considerable, and they were dispersed 
over a radius of a league. 

M. Cuvier has examined at Haeiievn a petrified skeleton, ex¬ 
tracted more than a hundred years ago fiom the <iuarries of 
CEningen, near the lake of Constance, whicli Scheuchzer, a na¬ 
turalist of Zurich, had taken for that of a man, and which he 
had engraVeai tlie man who was a witness for the Deluge.” 
M. Cuvier has a^*crtained that this skeleton belonged to an un¬ 


known uhd gigantic species of Salamander, as he had already 
atmounced, on a simple view of engraving, in his great work 
on fossil anisnals. From not with the fossil remains of 




human heitigs, M, Cuvier- thinks that hinu is the newest inhabi¬ 


tant of the globe. 


M. Dc 
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M. (le HuinboWt has given the truly wonderful history of the 
volcano of Jorullo, whidi opened iu 17*59, at ^xico, on a wefl 
c ultivated pUiinij'through whicj^wo rivers ran, and where no sub- 
tenuncoiis noise had been heard within the jneinory of man. 
'{’he catastrophe was announced somte months before by rever- 
'oer.itions which lasted fifteen or twenty days. Flames and 

V ^ 

^hr3we^a ()f ashes determined the inhabitants to fly: the surface 
' f the gromwl rose and fell like waves, and a multitude of small 
enuG.s is‘-ucd, from six to nine feci high, and which still exist. 
/\t length there arose a scries of six hillocks, the principal of 
which has still an inflamed crater, and is not less than 16(K) 
Icet high. Every morjjrng the smoke rises from small cones 
and crevices ; and the ,.Bi5lfe r of both rivers is hot, and impreg¬ 
nated with sn!phuretffl||fctogcn. This volcano, like several 
oilicrs of the of dO leagues from the sea; 

\vhereas on the vye know of none further re¬ 

moved tliaii twelve h^gties. 

Botanists are rnart yet agreed as to the fructification of the 
mosses. Litirteeua,' vrho established bis system according to the 
several organs^ tmable to discover them in the mosses, mush¬ 
rooms, lichens, Uo, ranged'ail these plants in a single class, whh h 
he called cr^ptogamm^ or secret marriages. The mosses flourish 
in winter; on a very delicate pedicle rises a small urn, at first 
covered W'ith a conical cap closed l)v an operculum ; the cap 
falls, the operculum is detached, and the urn is found full of 
a green powder which Hedwdg considers as the seed. M. de 
Beauvoir has made some new observations, Avhich induce him to 
believe tliat the powder or du^t in the urnsr is a true pollen or 
feciitidating powder, like that of the stamina of the greater part 
of plants, and according to him, the seed is contained in a small 
column which forms llie axk of the urn. Hence the mosses, 
like the greater number of other vegetables, are hermaphrodites. 

M. Laraouroux, of Caeny has published several memoirs on 
marine plants, considered Avith respect to their use for the 
uourishnleiit of men and animals, in political and domestic 
reeouomy, in the arts and comforts of life. It is surprising how 
many useftil or agreeable articles different natio§s liave deriverl 
from vegetables so little distinguished; some arc (Erectly eaten, 
or converted into a savoury and nourishing jelly; others furnish 
an essential support to animals in the frozen regions of the 
North/and all of them yield soda or maimre. A few yneld sugar, 
and others -colouring inattor for the dye-house ; several of them 
a»e made into mats, vessels for drinking, and even musical in- 
stHunents : that called Corsica is a valuable remedy. 

M. DesvHUX h.'is i!i |iVip[|i|||'!l friur riiif Tin iiirtlr com¬ 
mon species of 4he l^nyan tfee; he.has also collected 172 

P 4 rietics 
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rictics of tlie cultivated on the shores of the Mediter¬ 

ranean, although! lie has not yet visited Languedoc: he has 
designed, coloured and described^icin iniiiirtely. 

M. Tollardj in his history of useful vegetabLs intro<hiccd 
v.'tlnn the last tea years into French agncultnre, staltts tluit the 
Dalfiia, a new ))lant, the flower of which is a beaiiliful orna¬ 
ment, is more imp’oftaut for its roots, which arc larger and al¬ 
most as good to eat as the roots of the tophiambour. 

[ I'(i I--.' cont tixicil. j 


XLIL tnielllgence and Miscellaneous At tides* 


]yflGU4TlON' 

T . .^^HHw^Ster, Mfir'-'h 4, iai5. 

HK last volume of the of the Phiiosophicai 

Society of Manchester contains a valimJte Essay on the Migra¬ 
tion of liirds, by Mr, Gough, of Kendal. Since the appearaace 
ol this paper I have made sonic iucpiiries rc&pcctjing migrating 
l-irds, and find it vpry dilhcult to meet \vith any thing satisfac¬ 
tory oil the subject, from any other part of Europe. It seems 
t hat few Eritish travellers, or even foreign naturalists, have paid 
that attention to tlic.se transitory visitors which the subject de- 
f crves', for 1 am at a loss to laiow where a gerics cf accurate ob- 
M-rvationv respecting thcm'cim be met witii, besides those stated 
by Mr. Cough. It is very ue-!rabU’that their regular ajipCar- 
mu-c and disapp-c.nancc in ttic dffjercni lulifuJes of Europe 
f>i!i)iild he ascertained, as i? would coiisidcrahly illustrate the his¬ 
tory of this clafss of the feathered tribe. It would, I believe, be 
I oteresting to many of your rearlcrs, if you could jirocure, through 
(he medium of foreign publications, or froim your extensive cor- 
ro >pondc!icc abroad, an account of these birds from any other 
|Mit of the globe. If stud) account was somewhat similar to 
l\lr. Gough’s, it would cither throw further light Ott Ills theory, 
or else produce facts that plight he coiubined wdlh such cir- 
<.uni‘itances' as tend to render this dark and controverted 
! ulijoct more I^v inserting the above in your valuable Jour-; 

ii;d, it may the attention of some of ytiur numerous cor¬ 
respondents to this amusing subject; and will oblige. 

Sir, jour obedient servant. 

To Mr. TUloch* , , K. 


MINERALOGY, 


SiE,—ilN youT last number uvo questions put 

|to me, respecting fact® stated in ¥^per Jy transmitted last year 
' , ’ ’ to 


Mathematical Qiiesthn, 
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to tijc Geological Society, to which I shall aiwer as hriefiy a» 
}>ossible. The muscle ' slielH ia t^he shiJe of this part 

the kingdom are niiiieralixcd by clay iron-stone, and exactly re- 
seinl)le the common fresh^water muscle in shape, but are less iu 
size. 1 beg leave further to add, that no organic remains which 
1 could suspect to have once belonged to marine animals, were 
over obseiwod by me in the Newcastle coal formation, though 
the magnesian limestone by which it is covered, and the lead 
mine sills lying below it, abound with them. With regard to 
tiic grindstone sill on Alston Moor, it consists of a sandstone not 
unlike the stratum from which griudstones are quarried in this 
vicinity, hut the former must be sittiaied far belo>y tlje latter. 
As Mr. W. ForsUn ’s to in the letter of my ano¬ 

nymous correspondep^|MH|||fme to say, that in the year 1800 
a similar engraving vvai^|||||Hpi(da^ Carlisle (and signed iViiliam 
MHlot^ im7ier)y of allj^P^l mine measures; and previous to 
that period tlie late Mr. G. Jolnison had an engraving made of 
the strata sunk through at the coal mine situated at Byker St. 
Anthony. These two, together with the section of Sberilf-hill 
(k)lliery, printed in Hutchinson’s History of Durham, furnish 
out the section given to the public by Mr. Forster in 1812, 
MSS. of all these documents have been in the library of the Li¬ 
terary and Philoi.o]>hie^vl Society of this place for tvveiity years 
past. For the directions and description of the lead veins, which 
are certainlv highly valuable in a geological point of view, the 
world are indebted to Mr. Fof^tcr. 

Your obedient servant, 

To the Editor of Nat. John Winxh. 

The Phil. Mag . and Journal, 

MATHKMATtCAl. QUESTION. 


Plymouth, March 11 , t815. 

SjH,—I HAVE been long baffled in my attempts to integrate 


{be following differential, viz. 




which occurs, in 


a very interesting department of Hydrodynaniic.s, ceccliv. 

page 418, of Dr. Gregory’s excellent Treati.se of llechHuics, 
it is possible that some of your learned correspondents may be 
able to accomplish the integration, and you will therelore much 
oblige me by inserting this in your next ndmber, 

.Vours, &c.' 

To the Editor of / ' OBOBfGE Harvey. 

Magf je/td Journat^^^ • ... 

Our lirnits ohli^e irS to of our correspondeuts who may 

"answer Mr. UarV^>'W be as Irici'j^^bssibU'. 


OPTICS. 


Ol>t\cs.—Hijih aj'^vere C'>Ich 


orTics. 

■^v ' 

vSjR,—TtiK following: qiiestac^' has been proposed to many 
;,)hilosoj!]ti<"il persons, without obtaining any satisfactory answer, 
tM'>tv/lthslaiK!mg ihc imjJortanee of the .iuiiuiry in regard to the 
{■,' !»'Unction of iV'trononiieul instruments ; i therefore beg leave 
to ask sour readers, “What is the smallest angular space that is 
jiei cep able lo :i tjoniul unassistedeye, or to an eye assisted by 
a tek'sc'jpe nf a gjvt n power, apeiture, Stc. r”—In Ur. Gre- 
!:,oiv’s (I’iconomy of Natnro, vol. i. 2 -jS, I read, “ Opticians 3<7.y 
tliiit the i'YC is not eapat>le of perceiving any object which suh- 
t ?n<K au angle of less than half a minute of a degree : the image 
<>n the ictina is in this case less th^;^yi|Aj^);h part of an inch, aiu! 
t he oliject itself, at six inches disrt^|i||^HKbgn the TTinrdth part 
of ;ui inch broad. All stualko* ol^H^HPfhivisible.” Lalande 
in his Astronomy says, Eight minifl^HPl^ are imperceptible on 
a figure of a foot radius: “ 8^ sont ihsensibies ru6inc sur uiie 
figure dhm pied de rayon, telle quej’ai coutume de remployer '' ,” 
in projecting the occultatiqns of stars. The foot English =11 
inches 3*1151 lines French. This is all that i have found in 
answer to the above question, and this is not sufficient. I de¬ 
sire to kfiow also on what experiments or observations such as - 
sertions are founded. 

To Air. TlUoch, -- A. M. 

HYDRAULICS. 

General Andreossy, the late French ambassador at Constan¬ 
tinople, has coiimmnicated to thc^irst Class of the Institute va¬ 
rious researches, accompanied by charts and drawings, respect¬ 
ing tlie conduits which supply Constantinople with water. They 
contain descriptions of the ancient and modern Btructurcs on 
principles not hitherto known, and the application of which 
promises to be highly advantageous in hydraulics, both with re¬ 
spect to the simplicity of the contrivances and the ceconomizing 
of labour. 


■-/. 


EFFECTS OF SEVERE f:OLD. 


M. DeiS||^pettes, tlie celebrated French physician, who ac¬ 
companied tl^e unfortunate army which penetrated mto Russia, 
thus describes some of tlie phaeuomcna which occurred among 
the troops who were CRprwed to the inteni^ cold which was fatal 
to so many thousands, during the retresd from Moscow. The 
effects alluded to were perfectly Desgenettes, and will 

doubtless be equally so Wbur.>a||ifcal readersi have heard 
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Light, 


men,” says this acute observer, who were with every 

uj)j)earance of muscular energy and with dec’idod an'd 

soldier-lihe paee, suddenly corpplain that a thick veil tvas co¬ 
vering their eyes : those organs, at first, for an instant haggard, 
soon became immoveable: all the muscular apparatus of the 
neck, and more particularly the sterno-cieido’-masto-idcan miH- 
cles became rigid, and gradually riveted the head on the 
right or left shoulder: this rigidity next extended to the trunk; 
the lower extremities tottereci, and the unhappy victim fell upon 
the snow, exhibiting, to eouijdete the fiigiitful ])ictUre, all the 
symptoms of catalepsy or cpilc})sy.” 



The Moniteur, contained the following siiort 

article, hy M. Biot, ^^l||HHPature of the forces which produce 
double refraction.” 

“ When a ray of light penetrates a crystal, the primitive form 
of which is neither the regular octoliedron nor the cube, we ob¬ 
serve in general that it is divided into two fasciculi unequally re¬ 
fracted. The one whicit we call the ordinary fasciculus follows 
the law «f refractit»u discovered by Dos Cartes, aiid which i'' 
common to all cvysialli/.cd and non-crystallized bodies: the othei 
follows a dilicrcnt and more complex law. it is called the extra¬ 
ordinary fasciculus. 

“ Hnvghciis has determined this last l;§iw by obseWation in 
the rhoinboidal carbonate of lime, vulgarly called Iceland spai, 
and he has descrilied it by a instruction equally ingenious and 
precise. By combiuiug this fact with the general principles of 
mechanics, as Newton lias combined the laws of Kepler wi% the 
theory of central force-s ; M. Laplace deduced from it the general 
expression ofxhe velocity of the luminous particles which com¬ 
pose the extraordinary vay. This expression indicates that they 
are separated from the others by a force wdiich has emanated 
fr(un the axis of the crystal, and which in the Iceland spar is 
found to be repulsive. 

‘‘ It w'as generally supposed that this was the c^e in all the 
other crystals endowed with double refraction. But hew experi¬ 
ments have proved to me t’nat in. a great number the extraor¬ 
dinary rayis attracted towards the axis instead of beihg repelled. 
So that with respect to this property the cry^s ought to be 
divided into two classes ; the one 1 CoSldoubU tdi%tctive refrac~ 
aUd the other repulsive reffaciion.^^^Iceland spar 

forms pari of the latterC~'ir oj;^ii# ^stal is ccimpfelsended iii the 
iphrmer. it >appeare|||ppi^ 3 yfhat the force, whether at¬ 
tractive or repave, al^iiys ffofn the axis of the erv- 

' stal, 
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and sauic laws : tlic fornmlaj of M. La^# 

I u'r. c tlKTefofiir|§j>ly to them always. , . ,, 

• Sotnc previa^ wiliuiiig.s had ^'cad^ led. roe to recognise a 
fci'uj'iiar oppohition i%tbe nature of the nnprcshipu which vaiioiw 
tivstaU gbe to light in polarizing it. ^ I had expreisstd tliis 
O'jjHidtiop h) the temi'> (fuorlzoiis polarizaihai ami htriUntfd 
prXiivizMifmn) hem the .suhstanees which had first cxlnliiTed tl.i; 
of,;’.ositkrn. I have now a-sceytaiued that all the crystals cn- 
csm’cd with the quattzoivs ja/lurization are attractive, and all 
those which exercise the bciiUated pohuization are yepul ivc. 
Iceii'.nd spay belongs to the latter class. 

“ These results show that there exists in the action of crjstair, 

upon light, the same opposition ’.. 

Tccogrisedin several other naturt^ 


of n.iigiK'tism, and the two kind^ 
*>tlicr oL'scrvatiims lead, which 
o-icillations and jotatious of liiiuinh® 


inch has heen ahciuiy 
ichas the two Kipci.s 
;y. To this aKo ijjn 
idy puhrisUed ou the 
ticlcb.” 


f HOAK AND FinK DAMP JN MJNliS. 

T>r. Watt, of Glasgow, illfornijS us that a Mr., Davidson, \\ lio 
!i;t^ been blind from childhoiMl, is now delivering leeiure.s in Scot¬ 
land, on natural philosophy ami clienjistry. The circiimstniiccs 
in which he is placed have led him to adopt, in many cases, far 
uiore scnsiV)ie modes of experimenting, and easier plans of ef- 
feetiug his purj><jsct'., than arc coniiuouly employed by lecturers. 
But we chjoBy lueutiou the cireninstance, in the ho))e that it may 
he the means of bringing Mr. Dit^son acquainted with the So¬ 
ciety in Sunderland for preventiT% Accidents in Coal Mines; 
as Dr, W’att-informs u.s, that among other contrivances he Iujs 
jiiviUted a mode of clearing mines from deleterious gases, wlfu h 
for elficncy, facility, and elieapness, is preferable to any of tiie 
im^hpds hitherto employed. 

ELECTRICITY. 

Monsieur de Nclis, an indefatigable inquirer into the phirno- 
mcna of electricity on the continent, having favoured the Edi¬ 
tor of thfs^!PhilofeOj)liicaI IVfagazine with several valuable coni- 
inunicatioiis,. accompanied by various specimens' of elcctriual 
results; Mr. Singer, the eminent lecturer in electricity and 
Galvanism, hks kindly uudertokeu to. repeat t^ie eXjjeriruents of 
M. Nelis, knd to lay an account of theni before tlic readers of 
the Philosophical Mag^kie. |n the mean time it may not by 
amiss to state generally, that has directed ULs atten¬ 

tion to the subjeet of electrieife|@|^apwards^ of fifteen years; 
and he con^^vCS' ty||, 

leading [irintiplc of FranklK iMi ^rVj .'namfelvA.'jilie -Ixistence 

i/-' • a single 


Tlmetit Tartar^-^LetMii^i 


iBi 

And mrefiM 


ti 'inigle glcrtric ISiid cortdens^d in 
in tho<ie are negative, ’ 

Mr, Singer, in a comfminkatikin tcf tlie above expt'TH 

ineiits, thus expresses himifeelf: gr^^llistiinber of jipnr feaders 

are certainly not yet aeqnainted with these experirfteij^, wiiich 
liave excited considerable attention on the: contib^nt.' I must 
oonfess I had regarded thdin hitherto as of ineorrsiderahle xiso- 
inent j hut on exannuing the results now transmitted tp\you by 
IVI. <le Nelis, they appear to me to merit the repetition which 
lie has requested, and I propose to undertake it as soon as the 
iaccssant occupation which my lectures, and some researches ia 
Voltaic electricity, at supply, shall have 

I will then, pleasure submit to your readers 

Ati account of accompanied by such obliga¬ 
tions as their repe^H^mpiggest,’’ ^ 

Mr, Thomas Forsti^ tl^aliout to publivsh A Sketch of the ne^ 
Anatomy aiulPhysiology of thcErain and nervous System of Di e. 
Clail and Spuraheim, considered ai^coinjirehending a t;omplete 
System of ZoonOmy. W^ith Observations on its Tendency to the 
Improvement of Education, tin' Punislnnent of Crimes, and the 
Treatment of Insanity. Ueprintod from I'he Pamphleteer, with 
Additions. 


Another Edition of the London Pbavmaeopixda, it is said, is 
now in great forwardness, and will probably be soon before the 
public. Among tlie most ijlpiortiiut of its improvements wlil he 
the mcfic /nr, which, wc have hccii infoimed, is prepend 
According to a very elegant and simple, process, contri’red 1 y 
Mi. Hume, of Long Acre; in whidi the common'bladi sn’- 
phurct of antinionv is in one simple operation decomposed, yich'* 
ing an oxide jjniitablc for the purpose, u nieli required merely to !>e 
washed before it be submitted to the super tartrate of potash. 

. . c 

A correspondent, H. G*, desires us to state, thali^very vulgar 
fraction is in its lowest fertns that is not.diviaihie .feihe, dirTer- 
ence between its numerator and denominator, or tab- 

miiltiple.of that difference. 


LBCTUllES. . 

Middlesex HospU^iL — -Dr. Merrima»*« cf L^cr. 

tures, on Midwifery andjhe Diseases of Women and Children, 
xvill be delivered, at thi^^^milpspital during the mcmtba pf 
l^pnl Hnd:l>€ay','^' The willhe read on Mon- 
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List ^ for neiv Inventions, 


rATBprs yoR new j^nvMntions. 

To James distiller, for certain improvc- 

iDCiits in of stills, furnacefe, chimneys, and other 

a)>paratai^^i^hT»et^^^ the art of distillation.—28th January 
181 

To John Wood, of Manchester, for certain improvements in 
nuwh’mefy us6d for preparing: and spinning cotton, wool, and 
various otlier articles.—flh Feb.—6 months. 

To Joseph Taylor and Peter J’aylor, both of Manchester, for 
a certain improvement in a Icmm to be used in weaving cotton, 
worsted^ Silk, or other eloth.—dth Febj.*— 2 months. 

To James Thomson, of Priinros||||||| te the county of Lan¬ 
caster, calico printer, for ccrtaii^^^HK|ents in the process 
of**printing cloth made of cottonboth.—4t]i Feb.— 

To William Griffith, of Giltspur'Street, London, for an im¬ 
proved toast-stand.—7th Feb.—0 months. 

I'o Richard Jones TomliKlfeon, of Bristol, for ce^rtain improve¬ 
ments in the method of frannng, constructing, oi; putting to¬ 
gether the roofs of buildings, or the parts thereof.—r-l^h Feb.— 
2 inonths. 

To William Moult, of Bedford Square, in the county of Mid- 
dlesfit, ^6r,his mode of evaporation and sublimation.—-I3th Feb. 
—0 months. 

To Jonah Dyer, of Woottonuiideredge, for his improved frame 
or m^icliine for shearing of woollen cloth.—21 st Feb.—2 months. 

I’o Joseph Burrell, of Thetford, for his support and safe-guard 
in g^tiiig in and out of chaises and other two-wheeled carriages. 
—2tsi Feb.—2 months. 

'I’o Kitl}>h Dodds and George Stephenson, of Killingsworth 
in the county of Northumberland, engineers, for various improve¬ 
ments in the construction of locomotive engines,—28th Feb.-r- 
2 month'u 

'iV* Samuel Brown, of Mark Lane, London, commander in 
our Royal Na'v, for his mdder and certain apparatus connected 
therewith, for'governing •■^liips and vessels of all descriptions with 
much more certainty and effect, and for prodycing.various ad¬ 
vantages not hitherto.practised or known.—28th Feb.—2 mo. 

To Dudley Atlgmsj hf Fleet Street, London, mathematical iri- 
stnmiwit maker, for certain improvements in, the construction of 
j)apei' \x'Ilnm tubes for telescopes audjtther tqptical parts of tele- 
.seOpC!s.—7th MaiX'h.—2 montte^, 

To Thomas Deakih, in L6mlot|l 

furnishing ironniongefi,foi*i''fliffiBB^I«;i*fW^i^ March.-^ 
‘ (i mouth.*". 


To 


List of P^enis for niew Immtions* 

To WilliaTii''MileMj^ jif Qlusgow^ uikI La^vtou, of King 
Street, Snow Hill, ft»r their improved lock and lve|.— 

7th March.T-l> rnonthiS. < ' " i * - V 

To William Wood, of Shadwell, ^hipiwr^ht, for hif,material 
or materials, and the application tliereof to the ogi/n-e# effectually 
making water-tight and sea-worthy, ships and all otlifer vessels, 
which he denominates adhesive felt ”—Uth March.^—(5 inooths. 

To KUzabeth Beveridge, of Hatloa (iarden, Loudon, Wan 
improved bedstead.—14th March.—2 nmnths. 

To John Mills, of Holywell Street, and St. Clement’s Cl^prch- 
yard, Strand, for his improved clastic stuvs for wommi and 
children, and also to gK«e relief to women in a state of jiragntpicy. 

To Robert Di(-kin^m|H|||^dt Queen Street, Lincoln’s Inn 
Fields, in the county for certain impruvemei^ 

in the making or fabric^|H|pundry tools, implements, ar^t^- 
cles used iu various arts w^Knipiilations, or the ordusary occa¬ 
sions of lifcy—14tli March.—-G months. 

To William Bell, of Edinburgh, writer to the signet, for cer¬ 
tain improvements in the apparatus Tor co[)ying nianuscripts or 
other writings or designs.—14th March.— 2 months. 

To Jonathan Ridgeveay, of Manchester, for his method of 
casting and fixing at the same time metallic types on the sur¬ 
face of metallic cylinders or metallic rollers, or any cylinders or 
rollers having metallic surfaces, or on blocks of metal, or on 
blocks having metallic surfaces, or on flat metallic jdates for the 
purpose of printing patterns on cloth niade of cotton, or linen, 
or both.—14th March.—2 mouths. 

To Thomas Potts, of Batch worth Mills, Riekmauswortlijfoi iiis 
new mode or means of combiniug and applying principles already 
known to the purpose of producing pine frovh warm air, aiuf of 
such mode or means of combination and application of prindples 
already known to sucli purjioses as aforesaid.—Idth'^Iarch.— 
6 months. , 

To Henry Houldvvorth, of Auderston, near Glasgow,/civil en¬ 
gineer, for his new method of dischargiiig the air, or ains|[id-coii- 
dcused steam, from pipes used'for the conveyance for 

the purposes of heating buildings or other places,— 

—2 months. 


./'■r.'MjfrfKouti- 
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XLin. Om 4/7^ % JOSBFH SkINKBR, 

Esy. kite ^:0isQ^ers'’^'}f^Mr Malta, ' 

Jn what way this ti<&rr#J®#pom|{eiwas*hKtw^ the island 

of-Malta, is »at t*> the present purpose j ,tp, be tnisted 

tliat for the future, whenevet infection sha3L|>e ^own to prevail 
on shipboard, and to hover about the vicinity of, Bri¬ 

tish settlements, there will be but one sentirbi^t'^'j^lati|ve to the 
precautionary measures to be adopted. At tlte,Hl^e of this vi¬ 
sitation Malta Was substantially a British colony, %li^bu£h not 
declared so: the Maltese, however, were not brought ilib that 
state which could preve^f the spreading of the contagioil at the 
onset. They are being strongly attadhed to their 

native soil, scldbilH^HHHto make observations elsewhere. 
The history of the ^HHUp referring to their own island, siras 
too remote to serve.'iPliPP'h guide j and it was not until many 
of them had been BW'ept aw’oy, that they could be made to be¬ 
lieve in the' real existeney^ of tlui calamity, which they mistook for 
an ordinary dhsease* In the interim^ bigotry in all the ranks was 
coihbined with the cupidity nattiral to tlje lower class of tlie 
Maltese.^ The churches were as diligently attended as if no mis- 
chief hould result froni the contact of many individuals; tlic 
host was jjaratWl with numerous followers'^ and^sits paid lo 
the infected, wimout scruple and without hesits^on, by their 
relatives and friends. In this way, and by the concealment of 
pestilential effects, the disease not only .spread through the city 
of Talletta, but was introduced into several of the casals or vil¬ 
lages, before.the strong hand trfpower could stay its progress. 

When these/acts are considered, it will not appear surprisiug 
that tfris dreadful scourge, which for several mouths devastatc(l 
the i^ilid of Malta, and was subsequently introduced into Go^o, 
was pfrincipaffy confined to the indigenous inhald|ants of those 
islands,, ^w of the Turks or Greeks istesident af'Valletta, tlie 
capital, were attacked, if we ex#ept those of the lower class of 
Gr 4 ?eks, in common with the felons, were engaged in the 
hitzardoj^^,{employments which the ex^encies of the^jQ^easion i c- 
quired.,,', pNiher foreigners were equally exempt 5 ani^ ithe Brithd* 
pecullwV^^ ;dt Was indeed a raattey of fearfiil U) ti;o 

MaUesOj ^ t^io regard all protest.<inhS .^^^,^ics'*, ^ i^||.;/hei-eloi c 

* A*: some yeersf ngo, duping of the Intp 

AdiiiirsU Sir A. J. 1^11, tlje civil c(nnmissioipp%i;whdse execHtent qunliuo 
Imd endeftneri him h? Bvera||d|^ of the iuhambiots; a Idaiteije wns licaivl 
to say to Whti||l|||^ftUat]9ai a iman shoafti go to ludi 

Malta paid 5 Mr,,'.Alej^anaer fi'ivi'r,*} 
vis,it9i,;^4%B drift df which i^^aHps% emi^eived. To have gained niei- 
?>nch a p^aelyte would.f«we hcoi^’gridt “■ 

Vuh 4'5, No. 203. .. Q. tlic 
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the fitteat subjects for Almighty vcugeatw^, that of all otherf 
they should have been rnost favoured visitation. ‘With 

the exception 0 f feiaales, who liad been ahuitloned Ijy the 
military, and were the chas'ge Of children, to tlie spot 

destined to liopulation of the infected quarters of 

Valletta;—wife -of a seijeaht of ariillery who resided at 
Floriana,W'hen thi?disease raged with violence in that suburb;— 
and of the 1^. fatal case at Gozo, which will he touched oi^ 
hereafter^; dm'Heifer does not recollect any British who W'ere 
victims to tbf diimasc, the soldiery of one of the military corps 
excepted.’. the breaking out of the plague at Valletta, ntaiiy 
of the Ifritm) families resident there sought refuge in the coun¬ 
try. lt %’|^ghly to the honour of t^fe who remained to face 
the dan^'i;' and who were tbe spot by public 

einployinents, that they were m0i;^9^^Hp|ital in checking the 
propagation of the contagion, di$^|||||||P^ every occasion in 
w'hich they volunteered their servtt^^ro the Government, an 
heroic courage and a zeal Imyond all praise! 

Fort Mapoel, situated opposite to Vgj^etta, on the other side 
of the Qp^hitaiJie creek, was at the beginning the receptacle of 
the .sick^jy^jwere, together with the remaining tenants of1nfo<Jted 
houscs,(1^Jred in from the capital hi proportion as thi' disease 
gained grphnd, and befoic pest-hospitals could be prepared for 
their reccptipiii* '^luts were constructed in the sequel, to the 
end that the entire population of the parts of the capital most 
infected might be cleared. These were, the Mandragio, a low, 
obscure, and crowded quarter chiefly inhabited by market peo¬ 
ple, and another low spot in the vicinity of Fort St. Elmo. Be-- 
fore these measures could be adopted; the, population of the 
buildings of Fort Mauoel became overcharged; and here a par¬ 
ticular symptom of plague, which does not appear to have-'been 
noticed by aiiy writer on tin; subject, jiicscwied itself. iOwing 
to the stiinu^ting quality of the pestilential virus, a furor, or 
what nray be better termoil a satpi^iaAis, was induced in both the 
sexes, wHych re<iuiicd all tliClI^igilance of th^attendants to se- 
jiarate .tbi^fl%and tliat under the most loath-sotne circujmstauces ©f 
the disei|^.: It is po-ssibletbat this fact may lead hereafter to a 
better k^lWidotlgc of the specific ijuality of the contaj^o^ matter. 
Subtle; and permeating in jts nature, in attacking tl* vital enet- 
giea, it fWfodticcs tli%t:»^liar excitement in the sysStem, which 
iias been likhertc) j0ib^l||<jfexclusiyely confined to the pathology of 
maniacal cases, ahd o|;^«nne affections iif females. 

Several-of the Idaltese tncdic^ ns they style 

themselves pixifessdrs, were sele«fcffl|||K the'w and 

allowed bandspine Salaries, tp^UiMp^f fo the sick wbohad'] 
been remoeed to Fort Mkhpek ipt ta watch over the is'afcty of 

■ ’• ■ . , Valletta, 
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^^alletta, by tho bottfi««i.ivIiere a snspicioti of mfaction wai 

cntertanK'U ; at the fjw»« that the HjiMflt pfufknt ineasuies 
were adopted to preveniHt the eoiteealmeiit ol disease. For tlik 
purpose eonstaot visits were paidih the in^sj^Sfclve districts into 
w'hieli the city was divided. These diairiets iyji|r V sfeparated by 
bcu Tiers, to the end that each of them might be the mwe closely 
wdtchotl, and all uunpce88ai*y intercourse betuceusli^ i:hhabitants 
pi evented, Tlie latter were, indeeth with tl»e of such 

ascotdd reader themselves useful abroad, confiiiedlc^thtair'honres, 
the supplies of provkions being cairied round bypei^^s ap¬ 
pointed fbr that puiptise. Vroehimations weie issu^dj jpwdntiiig 
out the precautions llteyliad to observe in receiving theseIhlpplies, 
K'c, tn '<hort, every tSi|||||l|£^antl restraining uicasuTe''#Hich the 
public siifcty required^HHBnptly taken by the fiovernment. 

Having adverted td^HHpftese practitioners, whose exertions 
for tlic relief of their fefilW^itkens were thus called forth, and 
liberally recompensed, some account of their practice—of the cu¬ 
rative means they empIojiHiijb—may be exjiectcd. To ccu;ue, how¬ 
ever, at any precise kuo\s ledge of the treatment the;^ pursued, 
baffli^d all the ingenuity of inquh). It is not but iveie 

suiBciently accomplislicd, in {mint of study, for the tiSidt they 
undertook. Soieral of them may, on the other hand, be cited 
as highly aeconipli^icd in their profession * j hut it was not an 
easy task for them to suiiduc the constitutional timidity under 
which they laboiueil, on the snddcu appearance of a contagious 
distemper with whii-h they were <mly tlieoretically acquainted. 
To follow up any thing like a regular mcthoil of cure, roquirtnl a 
free and uinestraiucd communication with the patients under 
their care, which they could not maintain unless exempted from 
tlie pguk^ that was spiead around theu^ History records that 
on'thC'-bVeaking out ot the great plague of Loudon in 
among otlicr instances of an heroic conteinjit of danger—of ru 
ard^it sseal ih the cause ot humanity, which could not be abated 
by any cm^idderatiop of personal saftet)—a Doctor f'.ny or declund 
that, btaviqg every risk, be would attend indiscriminately the ii( h 
and the poor. He perse^-cred until the last, and escaped the 
contagion Nothing of this sort was to be heard of Malta: 
it would iti tr'hthMippeaT, that every idea of systematic treatment 
yielded to the powerful impressions of »$ well at tlie onset 
as when the disease raged with the giNsaicst violonee, Even 


^ * The Maltebe public have to regret ti»e loas of Doctor Gravagim, a sen¬ 
sible aiui jiidiptofib |iriieUtion|||ugt' very amiable manners. Ilu nied in the 
time of the {daguc, hat i( whether he fell a victim to the dis- 

ea«c. M 

t Ampng the precautions wot whibb he armfd himself, it was his cus¬ 
tom to take a copiOus drUofebt of Mad^im wino oh leaving his house, and 
another on comuicxicmg tils rounds, ^ ^ ^ 

Q 2 V when. 
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when, towards the close, the symptoms li^ame milcerj and the 
attaefe less* frequent, the mmk timid €»it||pn-—the lame dread 
<)1 approaching the putieut, sq ^s to fee eaiamkd to direct a parti¬ 
cular attention to the symptoms Snf hisi^^ to be noticed^. 

In aid of the 'I^Siltese .pr^trtionw?, Si^ei'al Turks and Greeks 
xvere, at the instahce irf the Goverament, sent to Malta m>m 
Smyrna. Thc^ arc said to hm'e been useful, not on account of 
any particulaf"|ipdvvlcdge they possessed of tli,^ management of 
plague, but because tliey had been so accustomed to it, and in a 
manner seasoned, that they braved its attacks in their attend¬ 
ance on the sick. 

The att^mptfs at plague inoculation wcie founded on the coin- 
nioi\ly received opinion, that thp^gi||yi),p.ve'had the disease 
(and it is presumable that this vv:ieJ|||H|^ with several, if not 
with all the above individuals f,) liable to infection. 

They may be less susceptible than but a Frenchman who 

liad been servant in an English family at Valletta, and who, 
lutving caught the plague, had been sei^^to Fort Manoel for cure, 
h;; J, (luriiiji his stay there, two subsequent attacks, from the latter 
tii which, nithoiigb a sharp one, he recovered perfectly, 

A Neapolitan physician, who had seen much of the plague in 
Turkey and Greece, was among the boldest of the practitioners, 
lie did not hesitate to approach the sick, and to treat them 
with freedom. It was his practice to cauterize the j^estilcntial 
lumois, and towards the close of the disease, when the infiam- 
jiiatory symptoms had subsided, to make a liberal use of cordials 
and alexiphurmics. , a 

It remains now to pay a wclFmerited compliment to the,Bri¬ 
tish medical staff, whose exertions were unfortunately required by 
tlic breaking out of the plague in the third garrison battalion, and 
likewise in DeRolle's regiment, conasting entirely of foreigners. 

'i’he-military pest-hospital -was under the mau^^ment and 
direi lion of Rali^h Green, Esq. inspector-general of hospitals. 

* A t Valk’its, in n part of the fortifh.aiion*., huts were erected for such 
{'f tlie prisoners t»f warns had iKcn released on the copcfition of their on- 
tasks of sweeping the strx'ets, white-wa-^hing iofcctod houses, 
Ctc. in tliwv.cntof their being s('i'*t'(l by pldgne. A sufepirious case having 
occurred aHaoog-lhem, the. Multes.e practitioner on duty kepl-lhe respectfol 
distance ofeixtCen paces his patient. It is true that lie was provided 
Wit!) plasij^-; hot htuy^^jr^.-witli this interval between the partfes,'thcy 
helped him in his timid,biqtnries, h luiccrtain. 

t Smyrna ds suid to be PCver rntivt’ly free from plagoe, more especially 
ill the distr^t oeedpied by the Turks, tu that city, at Alexandria, and 
ii'docd wtwskyor dte diseasp is familiar, ^||j|whosf?';^ipcrainent has en- 
ijlilod them to jpaaistlian attack, or who .h||Bpcapcd ilie oohtagion under 
c irrutustancos of the greatest expoapk, tfRWelcpted to odmirttster to the 
sick. 'HktC mav he habits in wlnch tiuo-e h aot the slightest .susceptibility 
ia rt( ciic the infection, as hi of the natural small-pox. 


The 



On the iat$ Plague at Media, 

The patients had every A^antag^ whicl| could he afforded them 
by skill and science, £^d hy ci^^etws&al wH!ck.i^urn8 
every idea of persoiji^lis&la^, duty is to be 

p^rronnoS*. Accordkigly/'thf ii|wppMBlba recoveries was 

inuch greater than'to re¬ 
cord. Not any rrf th©'''atte^>daats They 

were made to halite, add employed frictiote(;df1*«at^,oii, as did 
also the military on duty. lu addition to this,|fi-tter preserva¬ 
tive, recourse wks had to cold ablutions of vidi^tvand water. 

With the symptoms by which the plague is characterized. It 
presents others, in its attack, similar to those of ‘fee ^lenda! 
rmiius^ or bilious remitting fever, corumonly styled iA the Me- 
fliterrauean the fever of the country. At the commencement it 
therefore requires tl)yy|i|j||^ntiphlogistic treatment, by blccdini.'; 
and other cvacuants^HH||^]b the puw'crful determinaUon to tii.' 
brain, the oppressio^HBHlph is among the earliest of the syiu- 
ptofns, accompanied hf^jpor and dclirimn. On the subsideiu e 
of the inflammatory symptoms, the case having taken a favruir- 
dble turn, the mcthod,|jp»f cure is in cither fever the same, inde¬ 
pendently of w’hat belongs to the tumours and other characteristic 
signs of plague. The symptoms, as they have latterly present c<l 
themselves, and the treatment which appears to have l>een mo t 
successful, are described by Ulstadius, who WTpte on plague so 
far back as the conimeucement of the sixteenth century i'; iind 
by Seimertus, who collected all the authorities up to the nikldlo 
of the seventeenth. 

Several persons at Malta, and ajirtong others a British nier-’ 
chant, asserted that they could distinguish a glare, a pecul ar 
wildness of the eyes, before the individual himself in whom Ic 
was perceived, was sensible of the attack of plague, aud vvhile 
ho was still following his usual occupations. The writer had to 
witness the effect of a sudden attack i« a Maltese, who had pro¬ 
ceeded, apparently in good health, as far as the Conservatory 
square at Valletta, when his progress was in a moment arrested. 
He had jjist .sufficient strength' to maintain himself in an erect 
posture; hut was obliged to be supported on either side when 

•^The following; rn«’hiucli<>Iy fact i"* a proof, amortj: ntlit rs, an anli nr 
deeirp to procure inforiuatinn witi» a view to lieit'efit mank'^iu, Hfiil yoino- 
tiincS’carry Ml iiidividimV l)r-*voiid prft6cril)cd Ihoit of Ids dtiTv. i)'-. 
MncAdaui, pliysicum to the forces,"wah seivt by the gorci nor of ALdta to 
< io/;o, TO direct the meaus tf) be employed iu the case of; the pbisue ijieol;- 
itifj nut among the military stationed there. He was pariicuiarly 
not to in<'ur any personal risk, bis being a task of more sopjirintcn'bncc. 
His anxiety, ba^ever, ni^^uire a precise ktiowfedi^e ftf^tlie .nature of tlic 
clispasc, fed hiin ti) pay «|||bpt visitk to the pest-bosphal, whereat Icn^ib 
lie cauj^lrf’ lire infecitkii^MHIVas the last victim of .the scdur<;e winch so 
Song ravi||^I thq islands orlllalta audl Coro, 

t His Tpeati^ .appeared in J5'.’6, 
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taken to the bier on he w*as roiivi^cd to the pest-hospital. 

Ilis eyip were i|r| countenance psjilfid, and there v\w 

an expression of' IV^ous lei|(ir which,sp^iently explained the 

quality of the attoc^. ■ " V ' * . 

Notwithstanding' all ttdwtced.in their favour by 

various ^yfi^ersq, e«ipeoiaIly by Messrs. Ihihhvin and 

Thorntonand of the example of the oil-carriers in 

Africa, who are rejiresented as enjoying an iiuniunity from p!agi;e; 
the frictions at .)varm oil had not, on the breaking out of that 
disease at Malta, all the credit which an after experience slibwcd 
them to deserve. This will not appear surprising, when it fe .con¬ 
sidered tliat several late medical writers )ui\e spoken with con¬ 
siderable hesitation on the subject. After the numerous trials 
made at Valletta, ^nd elsewhere frictions, if pro¬ 

perly applied*', may be prouoimee4*BBB^ almost certain pro- 
phylactie. U is a justice due to i^|||||piel]igcut young, man, 
Mr. Thornton, assistant deputy to the forces, atid 

nephew to our minister of that name, to .state tliat, with his 
uncle’s book in his hand, he ^A'u.s the %^st strenuously to recora- 
lueiid their employment, at the breaking out of the txmtagton. 
Among those who wrought zealously in this cause, Mr. Matthew 
Fletcher, a British merchant, was forcino.st and indefatigable. 
Whenever 'a case of plague came to his knowledge, he hastened 
to the spot, beseeching the inmates of the dvvolling, by w hom a 
free coinmuuication with the infected individual had been kept 
up, to have instant recourse to the frictions, and supplying the 
.means where these w'ere deficient. The l.a^iy result was, that, 
on the plague ceasing, he was possessed of a long list of the 
cases be had recorded, in not one of which a failure was to he 
found ; at the same time that, lyhere this prescrvalrve was not 
euij)loycd, it was u?mal to see ihip disease spread from oup indi¬ 
vidual to another who beaded together, until the whole were 
swept away. A few iustauees of the beneficial effects of the oil 
frictions, as tried at Valletta, will suffice, so as to banish aH scep¬ 
ticism on the subject. In a family consisting of seven mdiyidnuls 
and a female servant, the father and eldest sou, whp had botli 
been assibltmus in attending the host, and had besitles visitqd a 
rehitioii louring under plague, were attacked, and died pretty 
nearly‘lit llm same time. On the first alarm the frictions were 
employed by the rest of the family, and all escaped, althougli 
, they ha<l conimtihmated freely with the unfortunate yietiuis of 
the disease, A French cutler, who had the samet number of 

* E^'cry part iff tJw body having been well. dcFlused with water, of with 
v'inciiar ahd ffatt'r,thy fnotions are applied fcpowgo^ warm a‘< they 

can well be eyes being closed taSHpet them fr'eaw' mUiitimi. 

Tins is repeated ,at lyast-twice a week, weari^ibe same Uiic«;;|;;^twLen the 
frictions. ..... 

r. childreq. 
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children, h,a4 tnamed Ijfe* eldest %xighia»r a jae^oh who took 

the plague tlic next door iieiglitibur^ its tlii^^econd 

daughter of the fairiity. '; Tile the same time, 

a»d thesesalso were fatsjd|!li«»\s r:l^lith^'^ 
who had had recouj^e the 6lf 1^ nlature 

of the attacks was aicfei taiited, es6a^d, 
vi.'ife of the young man, who was then in thehiiddle o'f hei* preg¬ 
nancy, and who attended her linsbiind during Idliie fctv hours he 
survived the attack. A Maltese wit h a large family toOk a sick 
brother into Ins house, not suspect mg that he la^Mired under 
the plague, and paid liirn uiihesitatiugl) every a|i*ctiottate at¬ 
tention. The instant this came to the knowledge irf Mr. IlifF, 
apothecary to the forcei^sto whom the Mjiltese in ^estion had 
ftirmerly been a frictions were sent in and cin- 

jilbyedi Tlie infect^HUlPpual died, hut the whole of the fa¬ 
mily escaped. It isHUjUpte to cite any other cases, although 
many sinnlar ones nn'j^m tie adduced. The coiifidence of t!ie 
Government of Malta, in the cfiicacy of these fiictloUs, w'as at 
length so great, that a sited was erected at each of the barriers 
of Valletta, for the purpose of administering them to the guards 
stationed there, and to the market peo])k* and other's whose avo¬ 
cations kept them abroad. 

Alexis, the Piedmontese, wdio travelled every where in seaieh 
of secrets, has puhlislied a variety of receipts for plague, into 
the ct)!nposition of several {)f which storax enters. The writer 
svas solicitous to make a trial of this substance, which unluckily 
was not to he found at Malta, either in the concrete state in 


which it is called storax calamiUi, or in its liquid fitatc^. It 
was certainly, as the event proved, deserving such an essay, and 
Was susceptilxle of various modifications in. its u‘»e. What has 
been sanctioned by a long experience de.sen'cs credit, unless there 
be incontrovertible evidence to prove that the notion originaliy 
eutertained of its effiacy was founded in error. A Turk, vvliohC 
knowledge of the subject was by no means limited, flistribnicd 
among hiis friends at Valletta lutnps of a black substaoee resem- 
bling shoemaker^s wax, which he had brought vyitli Tfiiin from 
Constantinople, and in the composition of which storax was tlie 
principal,nigredient. These were either to he carrilipCi^ a stick 
and smelt to from time to time,»or kept in the baud and coii- 
sttintl i moulded, to the end, no doubt, tfiat a portion of the sul)- 
stawce might adhere to the fingers. They were sought after 
with avidity. Now, it is to he observed that both the Seraglio 
cakes, a^nd ^ p^rticulmylescriptioa of beads of a great price in 

* ft i» With this laiticiHPstaiJce that tJie fire-eaters, as they term them- 
sclvt's, aiidiut the totugue luid faaecs to protect thtan frojji tW of cu- 
loriQ, 




Turkov, 
« ^ 
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Turkey, are of similar composition. It .is therefore to be pre- 

sume>d, ijtliat tliem into use had something 

more in view thni?' ^ oraanwt' in the ease of the 

formtty^d in, that lati^y tiM of pastime, in which 

light the in the constant habit 

of twirling, >^ilh the ringers, regard beads. 

Coriitnon tW, a bitiitninoUs substance which may be considered 

as in sbme degree analogous to storax, although it does not 

})OsscsA its peculiar fragrance, was employed by a Greek whose 

very baxardous task it was to bury the dead. With this sub- 
• ^ 

stance he kept his hands and arms anointed. He was pointed 
out to the writer by Mr. Thomas, garrison surgeon, and acting 
siiperintendant of health, as having c^il^iated with impunity in 
this way during the whole of the ti«ij||||to4the plague raged ; 
V. idle tiie greater part of those wh^,^|^^^wilarly employed ]ia4 
been swept off by tlie contagion. ll^liP^tance it would apr, 
)jear, that the pores of the parts exposed 10 contact with the dead 
liodios iverc sheathed by the tar, so as to prevent the alisorption 
of the plagufe matter; but in an old work entitled “ The Eng¬ 
lish Housewife,” described by Beloe in his Anecdotes of literature 
and scarce books, another application is made of that substance 
as a preservative against plague. It is recommended “ to smell 
to a nosegay made of the tassellcd end of a ship-rope,” tlmt is, 
of a tarred rope. Here something is implied of a specific quality 
of the tar, as a plague jirevcntativo; and this application of 
it agrees with that of the storax as employed by the Turks. 

Josicpu Skinnku, 

Late Sur{!,ei'ii to Puboiicrs (jf VVar ul Malta. 

London, Msreli 30, Itjl.l. 


XIMV. Soma Account of the hlandLof Tencriffe. By the Han. 
iliiNKY Grey Bennet, M.P. F.R.S. Pres. GeoL Society^. 

X'he island of Tencriffe. is the principal island of the seven in 
tiie Western ocear„ that are called generally by the name of the 
("anarics, . It lies north-east by south-west, and is in length from 
tiif Pimtd^cl Uidalga to tlie Motif ana Rura, its northern and 
'-outhem^^remities, about 70 English miles; its greatest breadth 
not, exceeding 30. The superficies may be considered as eon-, 
l.ainiug SO square leagues. 

The island Burrows at its north-eastern and widens 
nbly at its s^outh-^we^stem extremity. About the centre of the 
hilt i r, or, perha|)s^ tp describe 1001*6 accufUely. to the westward of 
thf* ccntrtil point, the mountain called|^tlie SpaniardsjE/ Pico 

* Froin the Geological Transactions, vol. ii. 

di 
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(Ji I'icde, but better known by name of. the Peak tifTeneriffe^ 
and which is the hligliest hiWnot only uitbe island, but all 
the Canaries; the mean of v4Ni;ra^ob6e^^yati<li&^m it 
Icet above the level of the setk i,t«« viljible diwiance ;' 

we saw it perfectly distinct tttirty^fouf leagues oj^;;^ycbroiiome- 
i fical observation, when it af^peared rising like a lime from the 
bod of the ocean ; and I have heard that it has bech clparly di¬ 
stinguished at a distance of 45 leagues. f 

The rocks and strata of the island of Teneriffe are wholly vol¬ 
canic ; a long chain of mountains, which may be terrhed the 
central chain, traverses the island from the foot of the eec&nd 
region of the peak sloping down on the eastern, westefh, and 
northern sides, to the the south, or more pro¬ 

perly the SSW. the ni^H||K^re nearly perpendicular; and, 
though broken into rid^fflHK^casionally separated by deep 
ravines that are cut transvaS^^ls well as longitudinally, there 
are none of those plains nor that gradual declination of strata 
that tile south-eastern and north-western sides of the island 
exhibit. 

From the Parranco Seco^ in the neighbourhood of SanfdCruz, 
to the northerly point called PnnUi del Hidalgo^ a series of steep 
and abrujjt mountains form headlands to the sea, separated from 
t!ie central chain bv the valley of Luixuna: these inountaim are 
rugged and peaked, drawn up, if the term may be used, in a co¬ 
lumn, and are divided by deep ravines. The sides of tliese 
mountains arc steep, being in many places cut neaily perpendi¬ 
cular to the horizon, and are all composed of lava generally of the 
basaltic formation, mixed with beds of tufa and jnuuice. From 
Hidalgo point to that of Teno, the most westerly point ol the 
island, the strata vary from beds of pumice and decomposed lava 
and rush, which form the plains of Laguna Tkaronle ami SongaP 
to streams and currents and headlands of lava similar to those of 
tlie Barranco Hundo, San Uri,nld, Las Horcas, and Ims Giian- 
chas. The slope from the central chain is here gradual, inter¬ 
sected by ravjines and streams of lava. The soil, famed for its 
fertility and which produces the Tenerilfe wine, is composed of 
lava and ash in a state of decomposition. Headlands, 
them from twOh to three hundred feet in height, project info the 
sea between San Ursula and Orotrwaj forming 
cliffs. At the western extremity of the island from di 

Term to Puerto de los C/irisiiavos, the strata rise in a broken 
‘ ridge to the Peak, tlie land ascending gradually from Punta de 
Teno by a chain of «lh4ll hills; the |.>oint itself being 

very low and projecting as i®fotnontory into the sea. The de¬ 
clination of the strata is similar from the Peak to Pu^io de los 
Christkinos, This south-westerly chain is broken into many 

abrupt' 
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nbrxipt atv3 is cut uearly pjjjrpejwlicular duwn to tlie sea. 

I coultl not .'^erc<iiv<^ }jase or^4bclf as on the other sides of 
l^eakj cojS^N^se, but the fall is regular 

Uiough Ckmtiams to Santa Cruz, 

coinpristi|j^ ^4nd ^ilt^eafdieJ'U sides of the island, 

the form w ^fttllarWl^ fo the vicinity of Orotavn} but it is 
barren and desolate, la^ waste by 'Streams of lava. In the short 
space of a few leagues I counted jio legs tlian seven cones oCex¬ 
tinct volcanoes, and the country is covered Vith scoria, exhilnt- 
ing no appearance of culture, and hardly any t)f vegetationj it is 
njore br<^en into ravines and more intersected by lava torrents 
than on any of the other sides of the island. Numerous peaked 
and ooniqal mountains rise tipol^felope of the‘Chain, and the 
whole country is covere<l by se|^fl||||B' is one continued stream 
of lava. The Montma Uoxa^mjlK^ singular example of the 
dislocation of strata so eonnnli^^Kid in countries of yolcauiG 
formation j it is evidently a slip or fall of semi-coiuUinaf lava, 
and slopes into the sea at a highly inclitictl angle,, 

The ordinary strata of the island are as follows, reckoning 
from Irfelow upwards; 1st, the porphyritic lava covered by scoiia 
and soinetinies by pumice. This lava is composed of hornblende 
und feldspar, and contains no other substance. I'hc next stra¬ 
tum graduates into what the Spaniaids call roccaverde or green¬ 
stone, and is e<mjposed of feldspar and hornblende; Upon this is 
generally a thick strat\un of piiniicc, and last of nit towards the 
surface iy the basaltic lava covered also by tiifa and ash. 1'his 
lavp, decomposes the soopest. It also contains the greatest 
variety of extraneous snhs^m'cs, and is sometitnes divided ])y a 
layer of large crystals of olivioig some inches long, and towards 
the north-east is often intosected by strata of porphyritic slate,, 
1’hcsc lavas are raorg earthy and cellular than those whi<.‘h I have 
had an opportunity of Observ’iiig elsewhere, yettlicy C’onta'fti fewer 
extraneous substances than tho^ of /Etna and Vesm ius; they 
are in some places exposiwl to view in the valle\’S simiUir to those 
of the Corral in the island of Madeira, 'fhe v^ley of 
Gluinchas on the north-west side of the Peak, etmtains according 
Escolar* above 100 strata of lava, the one reposing upon 
tife-^fher, ’ at times alternating with pumice and tufa. ' . The 
depth of these stmta varies. M. Escolar lias seen one of palmitic 
lava between 100 and 150 fc’ct in depth in one solid mass,- fcel- 
lular at surfaee, but gradually becoming moire compact; to- 

* M, EsCi^aj' Was seat out by the 8|^iish Governmetit to pxairoifie tlie 
pulitkab ctHuSercial and mmcralogict^phte of dw : he nas wdl 

pert’ofiiicd l^taiiktaiid it is to be r«gr«®ptl that tljc situjvtiort of his native 
cworry ,bjui. feitlkrto dt^jarived the public of ttic iiuerestiug facts be is able 
to comiftanitM^I - . 
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wards the bottoup. This basi!J.tie li^^a ooia^taina diivia^^jSmd horn^ 
blcjidc, and, in the caves on xeplitff* This substance 

is also found in sUilactites and Ju inassee^ sopetiiH^^^s in layers 
sju'ead between the strata and ddftised (Wer.the r©eh. 

Notiules of chaieedony are sometimes also f^nd ; but these 
substances occur only in the o^^^in of moinrtalha towar<ls the 
north-cast, from the northern mtremltf of Santa Cruz to the 
point of IIid{il.a;o» ? , > 

The lavas of the island- are of an endless vanety, and their^um- 
her of streams that have flowed are tuucli beyond all enumera- 
liou. I'he whoic,;^uifaee is either asli, or sojid or decomposed 
lava, which seems hgain and again to Imve been perlorated by 
volcanic ernptioiis; the of vSinall extinct volcanoes is 

]jrodigious, they 'are to nil ))artsS of the island, but 

the stream that has.flowa||HBKven the largest <d' thetn, such 
as the lava of the Peak Pais, is trifling in com¬ 

parison with that innnense nia'ss of lava mountains wliidi con¬ 
stitute the central chain of the island, and which stretch out a* 
headlands like those of Tof Horcas and, San Ursula» 

I never found la uiu those masses of columnar basaltic rock 
that are so common in the Island of Madeira: but in the valley 
of Iji& E<>peranzn^^ in the chain of hills to the. north-eastward 
of the town of kSantii Cruz, they lie sciittered about in consider¬ 
able numbers, and M. Escolar told me that he liad seen strata 
of them to a considerable extent, exhilnting with precision the 
columnar has,.Hie form: the modern lavas of the peak arc all 
basaltic, that of 170-1 is decidedly so, as well as that of 170b’, 
though not exhibiting any prismatic form. Prisms of basaltic 
hwu are yet found on the peak: |. picked up one, though there 
are no stiata of them to be met with. The metals are rare, and 
afford but little variety: specular and micjiceous iron, black and 
grey manganese arc all that have jiitherto been discovered. 
Tlie salts that are so common on Vesuvius, are her© seldoiii met 
with, Augite is also rare, and mica and leucite, though care¬ 
fully sought after, have hitherto not been found. 

Ill that }iait of the island betw'ecu Laguna and Tacaronle, 
where there are few streams of lava, the soil is evidently volcan^. 
I examined many of the clods that were turned up by the plbl^ii, 
fiiidlcfund them all alike; they contained mttch strong clay, with 
crystals of feldspar, olivine, aud sjieenlav iron. l>r, Gillan, who 
accompanied Mf. Barrow and Sir G, Staunton, has advanced an 
• opinion, that between Laguna and Matanzos there are no signs 
of volcanic forniatimi.; 'fhaj^hc currents of lava oo(|ur but sCl- 
<l()iii is movSt true I hut the n^bitaius ip the vicinity^ ;o,f fiaguna 
arc all volcauiCi and one has a visible CTaderi^liesides, th«! assertion 
Vvoidd prove too much; for it would go tO inaiptain that the 

CampagOg^ 
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Carapagiift FeKce, wMl'as the; plains of Catania, were not 
created by the ash' «®d. |j^!^ce en^ption of Vesuvius and ^Etna. 
The bed of khci^'li'j^dseepHi . I exainined some ravines that 
the faJTis had lay;k»p*li'to;^ie>diEpth40 feet: the strata 
we'ie indurated hottOTO, aiid ;fe 96 t^bled the tufa in the vi- 
tinity 6 f''Naples,eoritamcd the substances mcutioiied 
above, This'tulac^us xliaradt*^ changes you ascend tne hill 
that sejmrates Laguna from Sahta Cruz j fh^^biU itself, and the 
whole neighbourhowl of the latter cnty, i«'du;e|''POUtinued stream 
of lava^ hardly at all ilecomposed, vrith little or no vegetation ; 
but here and there in the hollows jsome fejy stunted plants of 
the rt/f)e and the cytisus. 

Havin'|g;|l^|ven a genei’al accoj^| |^^', the islap^^ I now at¬ 
tempt to dt^seWbe the eoimtty-^M|^&)cak, #hidb mountain I 
ascended on the ICsth of Septen^^HjBjlD. The road from Put rlo 
OrolavA to the city of Orotata-^^^radnal and easy vslope for 
tluec, or four miles, through a highly cultivated country. The 
soil is composed of volcanic ash and caith, and to the eastw'aid 
of the town of Puerto di Orotava are the remains of a recent vt;I- 
ctino, the crater and cone being distinctly visible. Leaving the 
town of Orotava), ^after a steep ascent of about an hour through a 
deep ravine, we <juitted the cultivated part of the slope or valley 
and entered into a forest of ehesiTuts; the trees are here of a 
large size. This forest of chesnuts is mixed with the ^r/cu ur~ 
t’orea, or tree heath, which shrub rises to the height of 18 or 20 
feet. Some of the kIjCius are as thick as the arm of a nmn, joined 
together in bunches or tufts like the connnou heath. The form 
of this forest is oblong, ut covers the flank of those hills w hich I 
have already denominated the, central chain, from their summit 
tf) l:alf their elcva^n fo#m the plain. The soil here is deep, and 
formed of decom|rose 4 ‘lai'a, small ash, and pumice. I examined 
f-evcral chamicls in the strata or ravines worn by rjdie rMns, and 
there tt’as no appeairanCe of ,auy other rock. Leavlag this forest, 
tliC track passes over a scries of green hills which We traversed 
in about two hours, and at last haUed to water our mules at a 
spot called El barramo del plnd de la meruendu, where there is 
'H^Wpall spring of bad and brackish water issuifig from a lava 
fog^. The ravine is of considerable depth. After the vegetable 
earth, Which is two or three feet deep, a layer'of tafa 
which k followed by a lava of a greyish-blue ecdour, 30^J&r 4(> 
feet in depth. It is compact, contains olivine, and tlie strata 
lap over each other, Imt show no appearatice of columnar for¬ 
mation; j'lTim range of greeh hil^extends a mile or two further, 
the sdi i^lowjug by degrees, iiiore Ihva and scoria showing 
thcras^tos'on.tho aurface, the ravines or channels, worn by the 
lains, bccfomipg more common, the trees and shrubs gradually 

dwindling 
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(Iwiiidling in size, and of them all the Spanish hropm alone at 
length covers the ground. liCaving Jbehind us tliisrauge of green 
hills, the track still ascending leada for Several hours across a 
steep and difficult mass^,of bi’pkeii here and there into 

strange and fantastic fom^, worn into deep rgHnea, and ecantily 
eoveid in places by a.thliiiay:er,df yellpw ptmiice. , The surface 
of the country, fpr, |hiks anil miles around, b one" continuous 
stream of lava; thi|;,t#its or ravines of which scem'^o.^e Jbnned 
partly by the tofSr^# fknn the hills flowing for so many ages, 
and partly from that tendency, characteristic of k lava.current, 
to keep itself up embankments, and in its cooling, process to 
open out into those hollows wliich 1 have uniformly found in 
every eruption Of Java thatJAjjiye had an opportunity ;pf exami¬ 
ning. This lava ir< cell u^M Ifeppd any I have ever seeh^ is of a 
clayey earthy porphyriticn|K|sit:ion, and contains few, if any, 
pieces of olivine, though ni^^^d there felspar in a semicrystal- 
lized form. As we proceeded on our road, the hills on our left, 
though broken at times in deep ravines, gradually rose in height 
till the summits were lost in those of tlie central chain, while on 
©ur right we were rapidly gaining an elevation above the lower 
range of the peak. This range forms One flank of the jiluin or 
valley bf Orotavfi, stretching from south-easrto north-west, and 
is broken into steep precipices, cut donm in some places pferpen- 
dicular to the horizon, and called Las Boreas ; it jrnns the cen¬ 
tral chain at the high elevation of the pumice plains, sweeps 
down the side of the valley, and forms a headland near 200 feet 
high projecting into the sea, some miles from Orotava-s we tra¬ 
versed this country an hour or two, till we reached the point of 
intersection of las Boreas with , the plains of pumice. On the 
road are several .small conical hiHs or mouths of extinct vol¬ 
canoes, the decomposed lava on the edges of these craters having 
a strong re4 ochreous tint; by degrees the lava becomes more 
and more covered by a small asdi, and the masses or heaps of 
pumice gradually increase, till tlie surface is completely con- 
cealeil. At length an immense undulated plain spreads itself 
like a fan, on all sides, nearly as far ns the eye can reach, and 
this plain is bounded on the west south-west, and south 
we^,^ by tiic regions of the peak; and on the east and iMlti- 
ea^t by a range of stee[) perpendicular precipices and mountains, 
mahy leagues in circumference, called by the,Spaniards Las 
Faidas, M. Escolar informed me tliat the wall could be traced 
for many leagues, the whole circumference of whio}^ evidently 
formed the side, of an imraie^e crater. Tkis cfdied Las 

Cano/cif, contains, accordingtb the same aiitj^pfity, square 
leagues. As we entered this plain from the there 
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ape to be seen ^Veral declivities of lava and strata, broken in* 
wards towards the plain, ajid e%'ideutly a continuation of the 
above-mentioned line of wall and tlie remains of the original 
crater, There is Iwe no a^pdfirapce of columnar formation, 
the laya being earthy: ij^d porphi^ritiei tlm continuity of wall, 
at present 80 cSisy td,lie traced,;^rn«ty be considered as forming 
the sides of one immense crater,'from which perhaps originaUV 
tlie lavas offbe island flowed, which thrown up the 

cone of the jpeak, and covered these wlJI-S|npeading plains or 
with the deep be<,ls ofa?[^hes'and pumice. On this plain 
or desert^ lor We had lon^Jcft all show of vegettitu% except a 
few stuate^ j^iants of Spanish broom, a sensibUi chan|fe was felt 
in the ; the wind wa| |f^« and sharps and the cli¬ 
mate England in of autumn. All here 

was satl, silent, and solitary.- Wf^pp^^at a distance the fertile 
plains on the coast, lying as it wereftoder our feet, and affording 
a cheerful contrast to the scenes of desolation with which we 
were surrounded ; ne were already 7 or 8(X)0 feet above the level 
of the sea, and had reached the bottom of the second region of 
the peak. Immense masses of lava, some of them many-hun¬ 
dred tons in weight, ffc scattered on these pumice plains. Some 
arc broken by their fell, and all wear the appearance of having 
been projected by volcanic force. Jheir ct)n»position is uni¬ 
formly porphyritic, with large masses of feldspar; the whole 
compact and heavy^ and bearing no resemblance to the earthy 
lava we had seen in itieh abundance prior to our entering these 
pumice plains. Many Of these masses are coni))letely vitrified, 
while others only show marks of incipient vitrification ; but from 
their site and fracture, from the insulated state ia which tl)CT 
lie, from there1)eiirg'iM) appearance of lava in a stream, from the 
pumice bed being very deep, (and in one jdace I saw it expo-^ed 
to a depth of Irelween 20 and SO feet) from all these facts taken 
tpgedier, there can be Ihtle doubt that these masses were throwui 
out of the mountain when that lava flowed, which k of siniirar 
substance, and which is called by the Spatiiards El Mbl Pnii, 
Having n'acbed the end of the plain we found'ourselves at the 
b^ii|ill of a steep hill, at tlie foot of which is a inas8 or cun cat 
of rava whioh has flowed from the highe#rcgions of the poak, 
and which constitute'the eastern branch of the lava of Mai Peis.- 
Wo bt^an to ascend this steep and rapid part of the raounferu, 
which is contpofeed* a smdil white or yellowish ash mixed with 
masses^pf pdfnice diid fragments of lava similar to that found in 
the plaulii^''of wdiich sever# small pieces that I picked up were 
in astat|i#^rifica^ii. After a laborious not to st^ hazardous 
ascent thd pumice and ash giving way and the 

i ' lijule 
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mule suikiug knee deep at eacli step, we arrived at aijout fivt 
ill tlie aftenioou at tlie other extreioity of the frtreaii| lava, 
whidi descending from the sjintrinit of, the second region of the 
|)ealv dividc'vS at the foot df the^.oonejnto two ^ranches, the one 
running to the north-ea^ and other to the north porth^wci t: 
at the extreiuily of this iifet|^ several itnmeasf. hjocks or 
masses of lava which bear tills' name of Lo Estonmft-'ii los In- 
gltse<ii and are rocks-^, not caves as has been statOd tiy some 
wiiters. It was here jj|e were to jrass the niglit; so^ lighting a 
five made of the dry branches, ,Spanish hroorii, and stretch¬ 

ing part of ^ sail over- a jiortion hf t^iilVoclri, we ate yiir dinner 
and laid onrselyes down, to sleep. I however pa«^ed the best 
part of the night by the fire,( the weather being piercing cold ; 
a-. I stood by the fire the around me was wild and teni- 

fie; the moon rose aboutand though in her tliiid 
(purter gjive suCficient ligliV'fd wow the waste and wilderness bv 
winch wc were snrronnded; the peak and the upper regions 
which we had yet to ascend towered awfully af)ove our heads, 
w hile below, tlie mountains that hud appeared Of such a height 
in the moriiiiig, and luid cost us a day's labour to climb, lay 
stretched as plains at our feet: from the uncCrninon mrity of the 
atmosphere the whole vault of heaven appear,od studded with in¬ 
numerable stars, while the valleys of Orotava were hidden.'from 
our view by a thin veil of light lleeey clouds, that floated far i>e- 
neath the elevated spot we had chosen for our'resting-place ; the 
solemn stillness of the night Avas only interrupted by the crack¬ 
ling of the fire round which we stood, and by the wjiistiing of 
the w ind, which coming in liollow gusts from.the xuoimtaiu re¬ 
sembled the roar of distant cannon; 

Bctw'een two and three in the niornUig we resumed on foot 
our ascent of the same pumice mounteiiii, the low'er part of which 
we had climbed on horse-back the preceding eveuifig: the ascent 
became however much more rapid and diflicult, our feet sinking 
deep in the.ashes at every step. From the uncommon shar'jxuess 
of the acclivity we were obliged to stop often to tal^e breath; 
after several halts we at last reached the head of the pnmiec hills 
at its point of intersection with the two streams of lava, ^ 
rectits of which I have bf'fore described. This i.s.thc commeiife- 
menit at that diA'ision of the mountain called Mai Fms- After 
resting some short time here, we began to climb, the stfeam of 
lava,stepping from mass to mass: the ascent is-ateep, painful aud 
. hazardous; in some places the strbaih of Wa is heij|}ed,i|p in 
dykes or embankraeuts, and we werei^^ten olxliged to cilamber 
over them as one ascerrds a steep Avalh This l«wa is df ^ same 
porphyritio appearance as the masses we fdmni W it 

is not covered with a thick scoria, and ecems nev^ to hav^ been 
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in a \'ery All state, but to have rolled along in large 
The feldspar iH cryataflized in the lava itself, which is slightly 
cellular at its surface; yet though I, searched carefully I was un¬ 
able to discover any .CKtraneous shbstan^e. The whole coinpo- 
. the strea]^V^ena^ to inibcddod in a brown 

renl^fli^y hard, clpse texture and heavj'; 
judgini^ frbntf the sb^p declivity of the mountain, it appears sur- 
prisingithat the lava shouldihayg fiowe<|jSi3>a distance; as 
it does not exceed two and gt half or thrie||iniiles from the base td 
the ci^aCjto the point of union pnmice hill. The mass of 

lava 3i|^|l as ijs depths fir^igious; M. Escolar !h^, me that 
its greatest hi’Cadth was above two miles, itsdepth' tt is not ens/ 
to deterpf^^;?; there are however.several ravines Or valleys in the 
course skeam, some of wl l^fein j^ay be from, 60 to KH) fvet 
deep. The''|usion of th^ masj^f^^Klot appear to .have been 
perfect; it is very earthy, and vitri^ pieces #e fbuiid, 

there is no general appearance of vitrification: thefe are some 
pieces that exliibit an union with the pumice and the gradation 
from the stony'Struetare to the vitrified, and thence to pumice. 
Immense heaps of this letter lie scattered on the surface of the 
lava, some of them containing large crystals of felspar, which 
abounds in, or .more properly forms the constituent part of, the 
lava of the Mai Paiu 

Wc iialted several times during life ascent, and at last reached 
a spot called ha Cuovu, one of the numerous caves that are found 
on tlte hides of th*> iiupuutain ; this is the largest of them, ar.d 
is filled 'w^h snpws'siid the most delicioiM water, which was jii, t 
at the point of corigelatiOn.^ the descent into it is difficult, it holnc; 
thirty or forty fert deep, .One of our party let himself down \>\ 
a ropg : he could not seie-tbjp extent of the cave, but the gi;idr.» 
deelai^it to be'3O0 feetin length and to contain thirty or fi)rtv 
feel; oC^ter in depdu the roof and sides are composed of a fine 
stal^tjtid lava similar to that found on Vesuvius, /and it is of the 
same.h%lure as that which flowed on the surface- l^e rested here 
about lialf m hour, during which had an ppportlihity of ob¬ 
serving th^ .rising of the sun, and that singultw and rapid changp 
;|^night into day, tire consequence of almost an entire absence 

ti^light* As we ascended the iiort|p-east side of the moun- 
tain this view was strikingly beautiful: at first there^,appcaSi!ed a 
bright streak of red on the horizon, wffiich gradually spr^d it¬ 
self^ lighting up the heavens by degrees, and growing brighter 
an^y^ighter till >t last tlri^un burst forth from the bed of the 
oelw, gilding as it ro^ themountains oi Tenerife and those of 
the gf|ii|ij!C7tt«dry; ip>ja 6hort time the whole country to the 
aprwtmt as a map, the great Canary was easily to 
be ditoguMiedj and its rugged and inonntainom characterJ si¬ 
milar 
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tnilav to tfiat c»f the other islaads, became visible to the naked 
eve* The cold at this time was intense, the wind hwi and 
strong, and the tltermometef sunk, to 32 degrees : after a short 
though rapid ascent ^ the siinjinit of the second stage 

of the mountain, we ^ w^te pumice 

on whieh were spread lava^ aitived at 

the foot of tlio cone,' This of th^ niouot5i|!| ^fms what 

is generally termed th® it resieflwdc^ the pre¬ 

sent crater of Ve«uv||i, with difference, howewj' that, tvhile 
the surf^fe of that tpptwosed of a black ,tander or 

ash, the iSviperlieies of this a depf-sit of priniiice of 

a white cMOur, tlP scoria and of lava, with here and there consi¬ 
derable masses that were prt^hably thrown out wh«^'the volcano 
w'as in action. 'Fowardlil^^rth-west on theti||t^iand of our 
ascent,, there is a of luva showing, itself above the 

pumice, the compositionW'^hich is similar to that at the bot¬ 
tom, though of a redder tinge; it is broken on tlie surface, and 
is iu a rapid state of decomposition. Numerous small cavities 
on the side of the mountain emitted vapour with consideirable 
heat. Here begins, in »ny opinion, the only fotiguing part of 
the ascent; the steepness of the cone is exce.ssive, tit each step 
our feet sunk into the ash, 'and large masses ©f pumice and lava ^ 
rolled down from above; we v\ore all bruised, and our feet and 
legs were cat, but none d^atcrially hurt: at last we surraomited 
all didiculties, and seated ourselves ou the higliest ridge'^ of the 
mountain. This uppermost region do^aiot appear to contain 
in superficies umre than an acre and’ari%alf; it is (^mposed of a 
lava .diuilar to that on its sides, though decomposed and changed 
wlute or grey by the action of tlie sulphurous add; this acre and 
an hrdf is itself a .small crater, thb walls of wliich are the dif¬ 
ferent points on which we sat, and are plahily visible below. 
Within, the lava is in the mo-st rapid state of decd|fip^tion; 
lo.‘/mg its b^um colour and shade of red, aikJ acijuiriri^.j^^hitish 
grey almost .the colour of chalk; large masses of stilphur are 
depositing; which are ciystalU^ed in minute though distinct 
forms ; there is^lso a coating of alum produced by the union of 
the sulphurous acid with tlie argil of the lavaj the siirface 
to the feet, and th% guides said it was dangerous to relffin 
It^ m .one spot: as it was, some of us stink to our knifes rn the 
hdt deposit of sulphur: upon vstriking the ground with the feet 
tlie sound is hollow, similar to what produced by Uie same im- 
})ulsioii on the craters of a'fid Sofaictrn, ;'j)][>|^mate 

the depth of the crater to be, from ipv highest ridap lfrlbc bot¬ 
tom aliout 200 feet, forming an ea.sy and gradua^d^l^ht, the 
whole bang ill a state of ra}iid decornposition, am^iait^d with 
sulphur, large masses of which are evci’y where depositing, f 
Yol. 45. No. 203. April \S\5, R searched 
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searched, jn vain for any osf the erseniats s)s iDCiimnonoh Vesuvius, 
nor couhl^I :fip;d those siliceous stalactites resembling strung pearls, 
which are met witli in the island of Ischia, in the crater of the 
Solfatnrm, and in the Maremnm of Tusmny. The sulphur is 
pure and and sold for a considerable price at Orotava. Wc 
were nist afei#.j;to go round the walls or exterior summit of the 
crater, and thence could not distinguish its southern or western 
declivity ; Mv l^scolar assured me they are similar to, though 
more rapid than, the side by which wc asespded; from this side 
flowed the basaltic lavas (rf 170-l| and of the last eruption in 
1797: this latter stream^f lava flowed in a remarkably slow 
current; for notwithstanding the shaip descent of the mountain, 
and the Of the lava not excei^ing three miles, several 

days ,elap®e?#!^fere it reached th^ii||jfewhere it stopped. I low 
little fluid thii lava must have b^i^B|f^vidcnt, when it is re¬ 
membered that the lava of Vestmi^lh 1794, which destroyed 
Torre del Greco, reached the sea from the bottom of the cone, 
a distaiice of eight niHes, in little more than six hours. M. Es- 
colar ftirther told me that there is on this south-western side erf 
the peak an ancient lava, at present not at all decomposed, of 
several miles in length, and in a perfect state of vitrificatiun ; the 
whole of tins stream has the appearance of obsidian. All these 
lavas appear to have flowed from the bottom of the cone, and to 
have run from its base in the same niknner as that of Vesuvius 
in 1794, the crater of which vomited out ash and pumice, and 
large pieces of rock, while the current of lava issued from its 
aide. It is jjiiot howel^r improbable that the cone itself is of 
anterior fortimtion to this vitrified lava, as the summit of the 
Peak is similar to the lava, of the Mai Fals, and that being por- 
phyritic is considered as of more ancient'date than the one above 
mentiofjfd, which is bas^jtr^ 

If one might hassaj‘4 u cpiijccture upon a subject where the 
data few, I shpiild be inclined to suspect that the Peak it¬ 
self, aii well as the whole of the country around it which fowns 
its'base, were produced by that imruense crater called Las Ca^ 
wa/esj-tlie shape and magnitude erf which 1 have before taken 
n^ee of when traversing tire pumice plains : it is also w'ell 
wmhy of remark, that there is no volcano in action at all po be 
compk^fedL in of crater to those that are extiiict. The aii-» 
cifsit crater of Vesuvius is considerably larger than the present, 
und those in; tlie vicinity of Naples^ the eruptions of which pro- 
^ably^jcris^^ district o|| Italy, are of enormous extent. 
Thd,|*k*dl' of the CdmoAio^i w somewhat more, than two leagues 
in OTowl^lflflBrcnce, and tliie superficies of the Canfihs is estimated 
’ at These craters probably od- 

pable W .their bosoor those stupendous beds of 
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Java, which being So ^uch , ^xtiMtisive than any have 

flowed from more receSht^ ,% led some persons to 

deny the formeT to life the efiect*« iof'#, dentilU fire. That all the 
island of Tencriffe t^es^bally produced, np man who ex- 
aniines if cart have any artd though the of the 

cxistitlig crater of the Peak may lead one to it alone 

could not be the effective Cause of all the phaeiiohic^ yet the ip^ 
nutnerabte vcdcanoe* on all sides of the island, the i|^aranas bf 
Las Canahs, And itf'cleVation, are able to accodht for the ex¬ 
tent of the stream^ and beds of lava, and of the deposits of tufa 
and puiniee, of which the island is c(]^posed. Having no data 
to pi‘(»eeed upon but V?hat is given by the measurCmfnt of tlie 
eye, it is not easy to detcfl^h^ the magnitude .cjf ,eOne at its 
base; one may say at ^ It is about thr^lrtiles in cir- 

eiimference, though towiSil^lC SSW the descent is much more 
abrupt, and the plain frorilWhich the (X>ne springs not percepti- 
hle, , The view from the summit is stupendous; we could plainly 
discover the whole h^rm of the island, and we made out distinctly 
three or four of the islands, which together are called the Ca- 
naiieS; we could not lunvever see Lancetolie or Fuertemniura, 
though we were told that other travellers had distinguished 
tiietn all. 

From this spot the certt|al chain of fnouhlnins that inns from 
south-west to north-cast is easily to be distinguished. These 
with the succession of fertile and woody valleys, commencing 
from San Ursula and ending at Las H^Csts, with the long Hne 
of precipitous lava rochs that lay on the fight of our ascent, and 
which traverse that part of the island, running from east to west 
from their point of departure jtt the Canales to where they end 
in an abi-upt headland on the coast, with tli^r fdreats ai^ villages 
and vineyards, the port with the shipping in the roads, the towns 
of Ortrtava with their spires glittering as the morning sun burst 
upon them, atfbfded a cheerful contrast to the streams lava, 
the rtioim^ of ash and pumice, and the sulphurated rock on 
whis^ We taken our seat. The sensation of extreme height 
was In fact mt© of the most extraordinary 1 ever felt; and though 
1 did not fihd the pain in my che<it arising from the mrrl||^f 
the gtmosphere, near so acute as on the mountains of SwltzCr- 
landj yet tltere Was a keeht^ss in the air independent <ff the cuM 
that created no small uneasiness in the lungs. The re!^|di$ttion 
beeairte short and ^ick, and repee^tl halts were fotapei nectary» 
The idea also of extreme height vfe 4jo me more detiirtiawtfs and 
prebiW than on the mountains of StHtxerland J the 

. .jjrnmedfate' 'ob|^ts of vision were 'not so the 

aicent k ih^ii Ita^, the declivity sharper, hlid toUi fepre no 
mountain t]k% Mont Blafic towering above you,' thk llwfr feet 

R 2 aliove 
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ab<>ve Uie level of the jappe^recl coi^cl^faMy more lhaii a 
isiinilav.eyi'ation ab<»ve tt)4’}^c 0f Geisiiim. We remained at 
tlie suanuit about three t|ita|ter8 ofau hcRiir, our ascent had cost 
us a labour t)f fmr hours, as we left the Estancia at ten minutes 
before three lUid Tea<?bed the top of the Peak before seven j many 
indeed of ouThalts were needless, and M. Escolar told me that he 
had twice as^uded to the summit in somewhat less than three 
hours. Our jtliermometer, which was graduated to the scale of 
Fahreuheit, was during our ascent as follows: at Orotava at eight 
in the morningj 74‘* j at six in tire evening at La Eitancia, 50°; 
at one in the following moining, 42^; at La Cuova at half-past 
four, 2;^ at tlie bottom of the cone, h6 ; at the top of the 
Peak one and a half after sunrr^s^, 38’. Tire descent down 
the cone b dii^cnlt horn its extf^M^pidity, and from the fall 
r>f large stones Whicii loosen then^PP^Vroin the beds of pumice. 
Having at last scrambled to the bottom, we pursued our march 
down the other course of tjie lava, that is to say down its westerly 
side, having ascended its castcrii. The ravines and rents in this 
strearii of lava are deeper and more formidable j the descent into 
them w'as ahvays painful and troublesoTno, oiteu dangerous, in 
sonic places we let ourselves down from lock to rock, *1 can 
form no opinion why there should be these strange irregularities 
in the surface of this lava; in places it resembles what sailors 
term the trough of the sea, and I can compare it to nothing but 
as if the sea ip a storm liad by sonie force become on a sudden 
stationary^he waves retaining their swell. As we again ap- 
j)roachecf ^ C/teva there is a singular steep valley, the depth of 
which from its two walls caniiot be less than 100 to 150 feet, 
the lava lying in broken ridges one upon the other similar to tiie 
masses pf granite ro,ck ;tliat time and decay liave tumbled down 
from the top of the Alps ; and, except from the scoria or what 
Milton calls the Fiery Surge,” they in no degree bear the 
marks, pf having rolled as a stream of liquid matter# This cur¬ 
rent like that of the eastward branch has no resemblance to any 
lavas I Irave seen elsewhere, it is hardly at all decomposed, full 
of latnjnae of feldspar, the fracture conchoidal, and the te«?ture 
p^phyritic, the colour brown like that of the other branch; it 
is but slightly cellular, and contains no extraneous substances. 

,|F©-tkscended the pumice hill with great rapidity almost at a 
ruii, and ^ufived at La EsStancia in little more than two hours. 
We theti ipounted our mules, and following the track by which 
we; W \)^G^idcd the preceding day, we reached about four 
o'clock t%|Jomitry house of our hospitable friend Mr. Barry.. 

enterprise have been mudi exaggerated;^ 
the a-Iabour of more than four hours 

thn.whple tuiid^rtaking not to be compared in point 

of 
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Description oJUi Galvanic Clock. 

»>Ffatigue to what the traveller undergoes who the Alps. 

That the ascent must be hazardoiis in a storm of hail ami snow 
there can he no doubt, hj;t S^isbury plain may some¬ 

times be dangerous. Ve^^lH|iped :of jli>etica! terrors and di¬ 
vested of the elcKiUent description of 'some writers, there is per¬ 
haps no mountain in En^pe, the astedl of does not fur¬ 

nish more diftietdties than the Peak ofTenefiffe." -. 

___ . ___:_ ’'iJt:' __ 


XLV. On Electro-galvanic Agency employed as a Mming 
Power; with a Description oj a Galvanic 0k)ek<i. By 
Fn^tNcis Ronalds, Es(f< of HnmSnersmith. 

Tillocb. 

Sir, — I SEND you and dof-enption of a contrivance 

for applying the electricity of M. De Luchs coluiiin to the mo¬ 
tion of indexes, which arose out of ray attcmjits to facilitate his 
ingenious method of observing its extraordinary phaenomena. 
If any of the readers of your useful Magazine, by improving upon 
the method 1 have stated of regulating the power of the column, 
or by substituting a better, were to render it subservient to the 
measurement of time, it would give me great pleasure, 

I believe M, De Luc first applied a coluinn of 000 groups to 
the motion of a small gold bead, suspended by a silken thread 
between two balls, each of which was connected with the opjxj- 
site extremity; but not jiaving succeeded by tlits J^eans in ob¬ 
taining a vibration sufficiently regular and cousta# for his ob¬ 
servations on its variable action, he abandoned it for one much 
better adapted to his purpose; he suspended the small gold bead 
by the finest silver wire from a hook connected wdth the positive 
extremity, which hung when uitelectrihed close to a ball also 
connected with the same extremity; but, when the column was 
active, it receded from this ball, and discharged the eltectricity 
of the positive end upon a ball coimected With the ne^tive ex¬ 
tremity, or with the ground, or with both ; after which it fell by 
its gravitation into the first position. lie also placed a cross wire 
above the bead to prevent it from striking, and afterwards sub¬ 
stituted a gilt pith ball of the size of a pea, for the bead, and ex¬ 
tended his number of groups to i3()0 of inch .^uare: this 
apparatus continued in motion more than two years, (and has 
not that I knoiv yet ceased,) varying in the number of vifaratipiis 
in a minute from forty-five down to scarcely ope, 

Mr. B. M. Forster. had cbnstructed a lipillpr %ind of 
ppmtus to that which Do Luc first, €i^plpwe^%ich kept 
jiair vi bfe^llf ringing several months } and Allen, 
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extended a rolumu to 10,000 groups of Sraail diaiocter, and 
placed tb.em in glass tubes< 

Mr. G. S. Swiger haa aubse<|MenUy improved it materially by 
interposing two disks of paper xpateufl of cwie, which increased its 
power considerahly, and thus lessons the laboiir pf construction, 
lie extended hb eieiies to 20,000 gnonps, and has filled up an 
apparatus of two columns in a very convenient foi in for 
ringing a pair; of bells. But I have constantly preferred the se¬ 
cond employed by M. De J^uc for observing the phie- 

nomena of this curious instrument, which I have endeavoured to 
render more oonvenienl by using a much larger Ball on the pen¬ 
dulum; by making this pendulum of an inflexible wire instead 
of the fine silver thread j by causing it to partake of the motion 
of the common pendulum with electric atlmction, and 

by applying its vibrations to the;)!|^^9i of indexes. It would 
not be just to omit here my acknd^TOdg*^Rient of obligation to 
Mr, Gorham, a very ingenious watch-maker at Kensington, 
from whom I received great assistance, and who executed the 
mechanism of the wheels, levers, &c. in a very neat and accurate 
manner. 


AA, &c. (Plate V.) are six of Mr. Singer’s columns in glass 
tubes, supported by two stems of glass covered with sealing- 
wax BB, and the fiat pieces of brass CC, &c., which pieces 
serve also to render them continuous ; the positive exti einity P 
iij connected by a brass wire with the dial plate D; and the 
negative extrei^ity N, with the screw 6. The dial plate is sup¬ 
ported by of glass projecting from the piece of wood E 

behind it. pendulum, which is a wire of steel of about 

l-50th of am inch diameter and 14 inches long, carries a bail 
of gilt cbi'k ‘about one inch diameter ; this when uuelectrified 
hangs at abitut 4-lOths ^ on inch from the disk. No. 1 and 2 
is a bow stretching a fine silver wire, and is attached to a spring 
so that it can. be advanecu towards or withdrawn from the pendu¬ 
lum by turning the screw 3, 4 is a flat piece of brass carrying 
the support of the disk &c. 5, and has a g|^ve which aliows 
the lower part of the screw 6 to pass through, so that the disk 
and bow may be placed ajid firmly secured at the required di¬ 
stance from the bob of the pendulum, which is ascertained by 


u great meny trials. The whole is covered with a large glass 
shade. Fig. $ is a front view of the mechanism attached to the 
dial plate, of the exact size 6f the original. ||Jo. 1 is the top of 
the pendulupi^ wliich is suspended from the peg 2 by a piece of 
fine watch peqdulum wire, I have not drawn the lower piq;t, In- 
cause 1$ wcij|d obstruct tiie view of tfie crutch >3, This cri«|^ 
nioyes^ 4, 'and oarnes at the up|>er end 
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momts on the pivot 6, and is prevented by the screw-* 
head 7 from naoving beyond a certain point to ihe left, whilst a 
very delicate spring H causes it to regain that p0i«\t after’ it has 
been removed from iti. Jyt- llie end of the crutch are 

two pins 9, wliieh rtcei^' WWNeen them the pendulum. The 
wheel 10 has sixty teeth’, and is support^ by the m:k 11. 
When the peaduium moves to thit r^fhtjthe i^^per end pf the 
crutch moving in the contrary direction, and th« ^xiug 8 yield* 
ing, allows the lever & to cJearoiie tooth of the 'but whep 

it moves to the left, tlie screw-head 7 stopping the leve«^ the 
wlieel is caused to move through the space of that tooth, the 
elbow 12 dropping Ijetweeti two teeth at the other pa,rt of it, 
and keeping it steady. 

The wheel 13 has al#^ixty teeth, and is moved in a similar 
manner by the lever 14|Hj§ieh carries the small lever 15. 16 is 

a pin which acts upoh’ltte' lever 14 at every sixtieth vibration; 
and conseqoentSy if the wheel 10 make one revolution in a mi¬ 
nute, the wheel 13 would make one revolution in an hour. 
Any number of wheels might of course be set in motion, if the 
maintaining power on the pendulum were sufficient to overcome 
the friction and inertia. The indexes are fixed to the pivots on 
the other side of the dial plate. It will be easily understood by 
recurring to fig. 1, that the vibrations of the pendulum arc main¬ 
tained by successive (charges of electricity which the cork 
hall receives fioin the positive end of the column, and its dis¬ 
charges at the cross wire No. 2, where a sm^ spark is always 
* perceptible. . ^ 

It may be also easily conceived that the rapidtl^ of the vibra¬ 
tions is influenced by the variations in the electromotive power 
of the column, whicli are ttccasionedby ihe circun^taiiccs state;l 
by M. De Luc, Mr. Singer, and myself^ vk. heat,4naisturc, and 
the electricity of the ambient air. Whilst engaged in the con¬ 
struction of this apparatus for the purpose alwe stated, it oc¬ 
curred to me, that if the ]K)wer of the -tsolumn w'cre suflicient to 
make the pendubiin vibrate as fast as aecauds in all tempera¬ 
tures, and under all otlier circumstances, it would be possible to 
draw off the superabundant electricity which at high tempera¬ 
tures, &c. made it vibrateyhsjer, as quickly as it accumulated; 
and after several trials 1 adopted the following method, by wliich 
I succeeded better than I expected to have done* ift regulating 
the vibrations. A ' ■ * -. 


No. 1*7, fig. 1 i k a similar piece of brass to 4 J it oairies the 
'Ippport of the screw 18 : this terminates ip # fthc point, and 
Ases tlwough the disk i'9, which Can be placed At ^ly required 
istanib ftow the point to be ascettaiued by and can 


also bd^ iohdmeed to or witiidrawa 

R4 


f 
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jjoint, by turning the screw. The ppint is placet! at a very small 
distance from tiic cork ball when the latter is in the most di¬ 
stant part of its vibrationiromthe disk 1 j so that, in proportion 
as thev electricity is more abundaitt and intense, the disk 19 
causes it to make a Ioiigervvibr«,tiott, and thus to biing it nearer 
to the pointji wiiich disebOTges a portion proportionate to its 
proximity. The coknnns rcpi'esented in the plate have kept the 
pendulmn thus circumstanced in activity about three weeks. 
VVhen the tettipe,rature of the room is above 53 tlcgrees, it gains 
about two lte^nndfli in five minutes ft>r every advance of one de¬ 
gree; but when it is below this degree it diniinishes its velocity 
gradually, until it no Icmger vibrates so fast as seconds. 

In t^is state of the apparatus, the Right Hon. Lord Hemioker 
suggested trv tne a method of improy|n£ ,it, by connecting two or 
more of the obitimns at both extrpja^^lSj wliicli woukl produce 
a greatt^- frequency; and 1 am taking bovantage of this hint, by 
constructing a eoluSnu much larger in diameter and in the num¬ 
ber of groujis. 

I am, sir, 

Your obliged and humble servant, 
llammersoiitii, MafcJb 0, tfJJ.i. ' FuAivcis Ronalds, 


XLVL Jlcmarhv^on jl/r. Bakewkll’s Geology on Nortkum- 
L'iitland af^^^-ham. By G.A. Du Luc, Esq. F. R. S. &c. 

To Mr. Tdloch. 

'j' ' Windsor, Apiil 5, 

tlA^ found in Art. XVI I. of your Number for last 
January, un^r the title of Observations on the Geology of 
Noithumbethind and Duriiam,” some propositions on which I 
sliull commuldcate to yon my remnrks, as they conccin a most 
important point of geology, namely, mefaUie veim. 

The imthor, Mr; Hdicrt BakewcU, thus attsil^;the celebrated 
M. Werner (p. 91 of the Journal): “ Tiie almost invariable changfe 
in the quantity, or in the coatenC of metallic wins as they pass 
through different rocks is, I conceive, a demonstrative prool of' 
the fallacy ^ JVermds theory^ which represents veins as open 
Jissuresy filled y^li metallic solutions from aiove^ either by an 
opening at tke, top or through openings in sides. Were 
veins filled in ^is manner, the quality of the tock would have 
* little hifh^iiciS q^;tlie ore, Werner quotes an instance at King^^ 
berg in as if it were unique, of the content of 

^^ing "passes some of the beds, than in othUs/ ^ 

* Iftheory to have admitted njCHCftj 
' ' the 
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tlic fact is, iSittl; so far from this being a rare ocfmrrence, it is 
almost a general law, at least in England, where 1 believe mining 
operations Imve been carried on to ^ for greater extent, and 
tvifh more capital and skill, ip, part of Germany. 

“ The principal subsfancm vf^^UfU-iltevemS in this mineral 
district, besides galena ax sulptmrei jfdead, j^d hlend or 

sulphurei of zinc, are quartz, Jiuor spar, cakmeims spar .*’ 

The author goes on describing what is called by mi¬ 

neralogists, of which the metaUiferous part which is galena 
and blend, though the object of miners, cemst^tutes minute 
part. I might say only that the author attacks M. Werner’.‘i 
system without being sufficiently acquainted with it^ but as this 
is an important point, not only in mineralogy but in geology, I 
shall enter into some particulars. 

In the first volume of ffif Ocological Travels in some Parts of 
France, Switzerland and Germany) I relate a jonrii^ which I 
made in the mountains of Frey berg with M. Werner himself. 
We had both hapjiened to express in the same French journal, 
the opinion, that metallic veins werefssures in the strata, while 
still under tlie water of the s( a ; which fissures liad been filled 
by depositvS on their sides from the same liquid; a proof of which 
operation is, that the same deposits are found on 1)0111 sides, 
forming what is called gangue, not necessarily metalliferous ; 
but that some of the gaiunws, or part of a gangue^ contained 
ingredients which, by smelting, produced metals of different sorts 
according to the veins. 

The inacciuaey of the author in stating M. system, 

consists in ascribing to him the idea that vmns ar^ppenJissutes 
filled with meltillic soliilvnts from atove/while 1^ expressly 
considers the filliiu; up of the veins as a progressim opaxation, 
by successive deposits from the liquid of the sea agailst the sides 
oi‘ tha fissures; a proof of which operatic^ is^ that the deposits 
are symYnetrically formed on both sides of the^i^atref 

I had been in that respect, some years before, in a very good 
school and under Misery able master. Thesceme was the mineral 
ctmntry of the llartx, where, contrary to the Opinion of the 


author, the mining operations had been carried on to a muck 
greater axtent than in England, not only for the extent of the 
veins, but for the breadth and the depth in which they have 
been followed throughout their ramiBcations. . Ip abort, the 
Uarlz is one of f^ most celebrated mineral coppyfoi in which 
veins have been worked for many centuries j an<l surely the 
author was not acquainted with it, when he thciii|[ht that in no 
p^4 of Germany the mining operations kad%&enf‘tt0rmi 40 far 
Er^land, - ' 

that great mineral acene wai.' 
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friend Baron \m Reder, who was at that time captain general 
of the mines, in which ^ accompanied me himself, making me 
observe many particulars which 1 could not have discovered 
without liim, m those dafk unds(ig<?(»md passages, down to above 
14f)0 jfeet. He made in psfticnkf obeem the proofs tliat 
the veins wme :m the Mraici, prndnced by unequaj sub¬ 

sidence of the -«dc» after the /rac<«re,. which inequality was 
shown by the want of corresjDondenee of the s&me strata on the 
opposi^te aides cf the vein; making me observe some places where 
there was, ahowe twenty feet dil^mice in the level of the same 
.<7rtt#a on the eqaposite- sides of the veins, A clear proof that 
these opmings or fissures in the jfira/a were produced by some 
cutastrophe, in which, after the ^ssure^ one side had subsided 
more than the pther. 

With resp^' to the process of j^mg zip these cavities, he 
gave me a ptoof of a succession in that operation, by the dif¬ 
ference of the metallic, content oi the same gangue: he showed 
me in particular some recesses, or cavities, on tlie side of the vein, 
incomparably richer than the other parts, wliieh he had caused 
to be shut up by doors, in order to keep them for the time when 
the vein was hardly rich enough to pay the wages of the miners; at 
’ which times he permitted them to extract some td that rich ore, 
to make an average of the yearly product; as these mines are the 
common property of companies, wlio are to maiiitaiu the miners 
at all times the same wages, be the product of the mines 
more or le!^.,;..|^ 

From thi|fe wservations it was tliat I wrote a paper in the 
same Frenw jourimlj which contained one of M. Werner’s, in 
which he assigned the simae origin to the metallic veins. It was 
therefore vfiy interestingi4»r me to observe with him the mineral 
country af^reylmg, in which lie was also director of the mines. 
I wrote to him foom J$leesd&n, roy iutt'iided visit; he was so good 
as to cpme Mmself to meet me at Dresden, atid I spent some 
days very use&Uiy and j^eeably at Frcyberg^ making many ex¬ 
cursions' in that wry ihterestitig mineral fiehs^^ldhich obsorvations 
I have related in tny Travels: but I shall confine myself hero to 
my subject, that of the formation of the mineral veins, and the 
prodijm^on of the gangzie in those fissures of the strata. For 
which purpose 1 snail copy wliat I describe from p. 44S of the 
first volume those Travels. 

^On the lade of die valley in which flours the small river 
Mulda, M; Wetoec made me observe several little veins, which 
havings be^>%«ken in the catastrophe wllence is resulted the 
vedtey itee^^^ ldostA^klently have be^ foi«f>e 4 in 
teri^^ M .tfid formation of the valley* , M«m|' cd ,‘lfNlbe 

. .Wow::' 'in a single erne* bi the part' 
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to vifiw, the gansue was chiefly of spar, and coatauis nothing 
metallic i hut wfcn the veins thus pqUeeted in a sin^ fystire 
are followed to a great li louiMi in som<* of ^m.’* 

This is a direct proof of SppfSSSd Which we have maintained, 
M. Werner and myself, for 4 «m a system very 

different from that Which (fee anthdr to him, which 

he certainly has not %Jiid S» his works. - * 

Cmitinuing the account ^ my travels, i say lit ,,|i. 448, “ It 
was in the side of this valley that M. Werner pointed ont to me 
the principal phaeno»aieiion which had convinced hiiat >tbat veins 
were Jissmes filled up wtfi substances precipitated against both, 
the sides of the space thus opened, and that phaenomenon was 
precisely the same wliich had led me also to the same opinion^ 
In all veins, these new substmices have on both sides been depo¬ 
sited in symmetrical layera j and the intervals betwteeh the sides 
having been gradually narrowed by their accumulation, they 
have at last united towards the middle ; where, however, there 
lemain some vacancies, lined with small cnjAials. Now, in the, 
little veins Just described, M. Werner showed me a remarkable 
circumatance, whicli at once proved the symn>etrical accumula¬ 
tion of the subslaiiCCH on the opposite adesof the.fissures, and 
the catastrophes undergone by the after the formation of 
the first gangve. These fissures have been evidently enlarged 
by a new subsidence of the strata, which having been more con¬ 
siderable on one side than on the other, has ^4iivided the first 
gangue in many places along the line pf tlie fi^,|MCtiou.. The 
same symmetrical layers uniting incompletely the mid¬ 

dle, have again been formed in the same nianber as before. 
This is a case which I h;ue firequently observed ip large 7>ehis 
where new fissures have taken place; sometimes||;mvarcis the 
middle, sometimes on one of the sides; and where’^the unequal 
})rogfress of the accumulation on the ©pppisite ®des is slmwii by 
(iffects on a greater scale, especially by large esWit^, tbey are 
always lined wit^ crystals, like that which 1 have described at 
St, jtndreasl'ef^^Mi the Hartz, § 185.” If the author, Avho 
speaks of M. Werner’s system without knowing it, had only 
known my Travels to Freyberg, published in London in 1813, he 
wodld have found in it all the particulars abm^ menfdpned. 

M. Werner led me to the highest poipt of the mineral ground 
of Freyherg, from which he pointed out to me the course of the 
principal veins, crossing each other, as it h^ens when the 
ground by dryness, or by unequal sinking. 

But the mineral region o( Frey herg has a 
ip^ii^ wl^t 1 had ob^rvedriu, other mineral Had it 

heeff lur the huldes m heaps of rubbi^fvmn the 
mftzefjatidithe outward machinery, it ’tvolild 
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to of tfie internal part of the ground. For the external 
part presented to the sight wly hills witli gentle inflexions, at 
that time covered with the imest hatvest. I was struck with the 
idea that 1 walked-over hy a nation oi gfiomcs, 

riccupied down-to a great dep^j opening new paths in the 
bowels of the earth. 

Lastly, I obs^med from another high ground, that this niinei al 
country b by two valleys or great fractures in the strata, 

beyond which :*^€ vems no more appear externally. 

I come to the author’s opinion, jthat if the veins were Jis- 
sures, the quality of the voch could have little influence on the 
ore.” There is no reason given by the author for his assertion, 
nor is the case a general one. In the veins of Derbysfiire, the 
same ganglia continues without inlenuption, and without dif¬ 
ference in the ftindamental material, througli different kinds of 
strata; but it contains gakva only when it pervades the lime¬ 
stone strata. This is a fact, hut nobody that I know has un¬ 
dertaken to explain it. It would be iucumheiit on the author 
to prove that it is a constant effect, in order to give it as a 
general case, that the nature of the rock has an infinence on that 
of the veins. But in this again he shows that he does not know 
the great mineral country of the flartx. Tlie whole of that 
chain consists of seki^tus, and there is a great variety in the con¬ 
tent of the veins. Besides galena, furnishing by smelting 4ead 
containing sily^ which b the greatest mineral jjroduct of the 
iJartz, thcrCf-^ vems of copper and of iron oics, very near one 
another, and, il^'some places crossing each other. 

Tliese are facts, but till now they give no clew that leads to 
their explanation. The author does not increase our knowledge 
in that revSfii^ct j on the cifSutrary, in contradicting Werner’s sy- 
.stem concerning the veins, which I think 1 have now proved, 
he throws obsculity <iki points assented to by the greatest num¬ 
ber of mineraijogists, without substituting any thing to that 



XLVU. Dfi GREuouy, in Answer to Mr. Harvey’s Mathe¬ 
matical Question. 

To Mr. TiUoch. - 

Dear it will probably be expected that I should pay 

some Mt, Harvey’s question at p, 233 of .^pur 

LBumbcr?|M^^^.,ti^.'8ay a word or two, consistently; 
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In order to render tha expression --r—-r- integrate, 

a being given, let both the and t)be denoiriinator of 

the fraction be multiplied by -f j the lefeulting ex¬ 


pression 


will be 


_ h _ 

3a ^ ij- a* 



The 


first member will evrdentify be made ratiomd by jjltifting § = ac®, 
and the second by putting S = a;^ j so that both are then 
susceptible of integration by the well known methods for rational 
fractions. * 

Still, however, as the final expression for the time thus deter¬ 
mined, is in some cases complex, Bossut, Prony, and others, 
who have treated this class of questions, recommend the ap¬ 
proximative method of squaring a dejiendcnt curve, of which I 
nave sjjokeu in the article of my Mechanics^, cited by Mr. 
Harvey. 

In reply to the optical query of your Correspondent A. M. 
allow me to refer him to ‘Hdarris's Optics,” at pp. 120-124 of 
which he will find detailed some obvious experiments for the de¬ 
termination of “ the minimum visihile.** They would, 1 fear, 
occupy more room than could well he devoted to them in the 
Phflosoplncal Magazine, unless Harris's book should be out of 
print. It was published by White, Fleet Strei^, * 

I am, &c. ii, ) f 

lloyal Mil. Arademy, OtlNTlfes GREGORY. 

March 3, ^ 


XLVUI. On certain Productis oMained in the Distillation of 
Woodf with some Account of lituminous Suhstemees, and Re¬ 
marks on Coal. By J. MA.cCtTLnocH, M,D. P.L.S, Chemist 
to the Ordnance, and Lecfur& on Chemistry at the Royal 
Military Msj^y at Woolwich. 

[Continued from p. 317.] 


There is a witle interval between the external chatacters of 
the lignites and of coal, and though cannot'pfeauine to state 
the period which Nature has used in Her operations, nor during 
how long a space the causes have continued to atftj bdtbre the 
vegetable matter has undergone its ultimate ehang|e foto coal, 
aor therefore whether the long Ciontinued agbifoy qf water and 
.pressure may not have produced the reepnred chi 


. * A new edition of diis work, with con»id'^lsl<r-Jto; 

, In the press, and will be publiih^ about midsaijpitffll ' 
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philosopher* of high reputation have supposed that fire has been 
n probable cause of this conversion, and that this theory is sup¬ 
ported by considerable evidence ij^ ^ome aiftalogous eases, it is 
our duty to examine by expCnlMilit, Vbat efiects conducing to 
this end miw result froin oulr liihrted trials. The foregoing ex¬ 
periments show that the fire of our furnaces does pot convert 
wood into bitumen, aiid the processes of Nature seem to prove 
that water cahs^firoducc this effect, and that jet, the bituminous 
lignke which approaches nearest to Coal in its chenifea! cha¬ 
racters, is the result of this action. Yet there is an iiitenal 
between jet^mnd coal, as I have already obsei-ved, requiring ex¬ 
planation. 'J’he chemical characters may be identical, but the 
mineralogical resemblance is still wanting. It is possible that 
the agency, of fire may account for this ultimate change, and 
that-its actipn on beds of lignite and peat has converted not 
wood but vegetable matter already bituininized by water into 
coal. Pursuing this train of investigations I was induced to 
try if jet, the ino.st perfectly bituininized lignite, could by the 
application of heat under pressure be converted into coal. For 
this purpose 1 introduced powdered jet into gun barrels, placing 
it between two port^ns of rammed Stourbridge clay, with the 
view of absorbing a part of the distilled petroleum when it might 
be formed in greater quantity than was requisite for the success 
of the experiment, and vvl^e by its conversion into hydrogen it 
might endanger Jthe bursting of the apparatus. The barrels, 
which were Swedish, were held in a moderate reel heat till thev 
burst, when they W'cre instantly withdrawn i«id cooled in water 
to prevent the further volatilization of the bituminous matter. 
As the opening was generally no larger than a pin hole, there 
was no difficulty in cooling the apparhtu.s in time. In this way, 
among somefoihires, I procured a perfect fusion of the jet, which 


exhibited the ttue- cdiaracters of coal, and wasS taken out with 
the impreisioii of the irregularities, in the barrel. I need not 
add that in case the produce had not mi rtjffe jhe colour uikI 
inflaminabiljty biit the fracture of coal and its (^'iir on burning. 
It is not U^kely that by a sullicicut repetitiovi of these experi¬ 
ments witb,better regulated heats and more leisure than pos¬ 
sessed, varieties of coal might have been in this way pro¬ 

duced. Indeed some of the specimens exhibited a dry,' and 
others a lat appearance, but it was impossible in general to de- 
ti\ch l^omthe barrels without reducing them to small frag- 
n>ent8*.:,;T^b other circumstances occurred deserving of rKkice, 
In where the heat had been too great, a portioti 

g " the j^t’^IM^dueed'td charcoal, which continued atillched to 

the clay was in ’every in^tis^ 

a the jet, and eodirerfod into a 

. , iFWi ■ ' 
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hard compact substance resembling bitumiuous shale in its smell 
and consistence. 

Reverting to tlie cheifc^ iiatwe of the other lignites, there 
Is very little reason to those among tbfem which ap¬ 

proach the nearest to a state pf fierfect biluaiinization, would 
have given results nearly simtbr, but I coidd not pursue the in¬ 
vestigation for want of irnfficiept specimens. f’r<]ri pi»at we sliould 
expect but a miaed matter, yarying betu'cen ihiei bitumen of 
wood and true bitumen, aecprdiug to the degree # Change pre¬ 
viously undergone; for that the process of bituminkation is the 
elfect of water, and not of fire, is rendered probable, as much 
by these trials as by the geological observations above mentioned, 
liie conversion of bituminized wood into true coal may possibly 
be the elfcet of a consolidation produced by the agency of fire; 
but I shall leave this argument in the hands of tliose who have 
undertaken the defence of this theorj'—having entered into this 
train of reasoning, not by design, but from the Unavoidable con¬ 
catenation of experiments *. 

A circuiuvstance occurred in the coaly rchidiiuni of the W'ood 
tar which it is worth while to notice, although of an accidental 
nature, and not essentially affecting the hktory of the vegetable 
bitumen or pitch which I have described. It bore no resem¬ 
blance to common charcoal, l)ut was more like black lead. It 
svas as glossy, and although not so spft, .marked paper with a 
similar streak. It was inflatcti, and tlicrefore nnnutelv sealv, 
and porous, and was attracted by the magnet. Muriatic acid 
took Up a portion of iron from it, as it docs from Imafiy varieties 
of plumbago, and the remainder resembled plumbago after it had 
been submitted to the action of acids. 

It was also exceedingly diflieult to burn, requiring a long con- 




• That I may not interrupt the text, 1 will uchl, in a note, a ciirsory ac¬ 
count of the black matter which is deposited in lu.jis, and whicl) seenis to 
be the substance g-mtig tlie pitchy appearance to the more cotrij act va¬ 
rieties of peat. A J^W|e,^iot seen it in the soft state ia whicli it is first pro¬ 
cured. ^ . 

When dry, it is black, sometimes dull, sornetitoes wjtH the lustre of 
asphaltum. It is heavier than water. It is not olecWio. It Is brittle, and 
breaks with a fracture intermediate between the splTiitery aitd cuhChoidril 
reaemMinp; asplmltmn generally in its entenm! charactepi. Exposed to a 
red heat n is incinerated, giving a smoke ponsessing n modrfied smell of 
vegetable (pyroligneous) acid. ^ It is not acted upoa by boiling aloohoL 
ether, or naphtha; and in this hitter circumetance its difference from 
asphaltiim is marked. Neither is it selebte in boiling watet. It is 
readily dissolved in lixivium of potash, and by nitmus aCid. H Uppears 
to be formed of tbo vegetable elements in the state of bit«- 

«ben, ^hc ^rbon having been first held in souitjctB, ,<» it isM of 

Hlinirliills. TIV the Afllaxt* vr»eit-boi«a aeiit-K it ..... U ■ k^. ^ il * 


, nunghnls, by the other matters with which k wttt ,eoinahifi®l 
length coiisoHdatcd by the, dissipation of a 
of Its pombustiuji shows it is comUtied with tnjrth' 


being at 
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tiaued red heat, after which it left an oxide or rather a carbonat 
of iron, such as remains from thti'Conibption of pliniibagn. It 
is ill fact to be considered as 8(k> artificiafplmiihagoj a substance 
of whose nature all the charc^«k»f diiSScult combustibility par¬ 
take, deriving their resemblance ajppatently from the same cause. 

The formation of thi« plumbaginous substance serves to sho\y 
a very powerful afftnity between won and carbon, even where the 
proportions afife very different from those which ofit<?r into the 
composition iistecl. But to effeit^ this combination, it is neces¬ 
sary that tlja carhoo he iti a state of previous union with other 
substances, and that it be applied to the iron in that state. It 
will be in vain that we attempt to conibine iron uith charcoal 
for this end# unless the charcoal or carbon be in that state of very 
minute dtvin<m iu which it exists when precipitated by a nesv 
affinity from sjjme previous combination. 

It ie necessary now to account for the iron in this compound. 

This distillation of wood for chfercoal is carried on in iron Ves¬ 
sels, and hence is derived the iron wlsich enters into the com- 
j)osition of the pitch. I will not say that it is solely derived tlience, 
as it is probable that if there were iron contained in the vegeta¬ 
ble matter, it wouldj^i^lso be found iu the s.'une place. When the 
acetic acid has bacB^ Separated the iron remains united to the 
pitch. This fact ,mav show us, that if in the destructive analysi!* 
of vegetable (and probably animal) matter, we tiust to find the 
iron thev may contain in the ie‘-idual matter of the distillation, 
vve may be dibapi>ointed, Miice it may be carried «>ver, togetiier 
with'the subfstances I have now been describing, in ihe act of 
ebullition^ as happens in this very case, its tendency being to 
combine pith them, in preference to the charcoal. 

As it p’as no jmrt of »y dvsrgn to examine the Vegetable ele¬ 
ments,,! did not pursue gitiy experiments with this substance di¬ 
stilled in earthen vessels so to ascertain whether in tliis case also 


it would contain' iron, but I did enough to ^isfy myself that 
the pitch, was essentially the name in wliieh aMgi ^vav produced. 

It knpvvu that a substance res<Miling pluml)ago is 

formed in water, 'ft having been discovered by Fabroiii in tlie 
country round Naples. It is equally known to be formed in the 
iron fouf^riesj and the a<lvocates for tlie igneous origin <rf coal 
have also contended for that of plumbago, and have suppo^ it 
to have been prodnOed by.the contttet of melted greOiistone with 
beds ofcpab we admit this cause 4t#‘ its fonnatioa, 

somet;|ufrg jel^ neicessary for the pi-oduetion of the sub- 

other mode of applying the heat required b^- 

explanation -suf- 
the generitlig<eological powon of plum- 
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In numerous trials to combine kon with charcoal so as to 
form this substance, I have uniformly failed of success, except 
where, as in the case above related, the charcoal or carbon has 
been in a state of previoi® conibinaftion, or was actually held in 
solution. In many trials on ^ts principle, the results have been 
tolerably successful. If therefore we are to adopt an igneous 
theory of the formation of plumbago, it will be a« easy to sup¬ 
pose that the action of subterraneous fire on mixtures of bitu¬ 
men and iron has produced Ihe compound of tiharopal and iron, 
on the principles I have descrilK‘d, and tlih supposition will be 
more consonant to tlie chemical facts. But we are too little 
acquainted with the geological relations of plumbago to lay much 
stress at present upon this or any other hypothesis. It is evi¬ 
dent that plumhago may be a produce of art j and could it be 
produced in as solid and compact a state as Nature alFords it, 
the discovery would form a material addition to those useful ones 
for which the arts have becnHnlebted to chemistry. 

As nothing tends more Co confusion of ideas than confusion 
of terms, I may be excused for proposing a name to the pitch of 
distilled w'ood, a name in familiar use, though hitherto unappro¬ 
priated by chemists. It is in fact that yvWh is well known to 
painters by the name of hUtre, although "mb nature of bistre has 
I believe never yet been examined j and the importance of it to 
the arts of design induces me to extend tfi1s article for a few 
lines- According to Dr. Lewis, bistre is produced from the soot 
of all not)d, other receipt books give us the same account, hut 
limit the sort of wood to beech without seeming aware of its real 
nature j but the colouriiien use the soot of all wood indiscrimi¬ 
nately. 

Those artists who have made tholitour of the highlands of 
Scotland, are well acquainted with tliat variety of it which var¬ 
nishes the interior of a highland cottage. 

In all these c^ifses it is a very variable article; and the colour- 
male er,being uimggi,ain ted with its real nature, is unable to rectify 
its faidts } in colHluence of which it is ofteij unfit for use, not¬ 
withstanding the various opeime and mysterious purifications it 
undergoes in his workshop. The causes of these varieties null 
be very evident to those who have road the foregoi^ experi¬ 
ments. An imperfect separation of essential oil and a come- 
quent t^acity arising from its too near alliance to the tar, will 
appear to be its most common vice, and it is this which gives it 
that dtsagre^bl^ gumminess and disposition to return to the 
pencil which is destructive of its best qtiaiities. At times also 
from the satne causes it is offensively yellow. So vajtifeble is 
bron^ coiouF ^at will work freely andl with transji^ncy, that>i 
the artists wilt be much obliged to him Whb Mstr|p 

VoL 45. No. 203. ^pn7 1S15, S equal’ 
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equal in fiecdoni and force to feppia. By distillinj,'- or evaporathi;: 
tlie oil fiom the pitcli^ according to the procest. destTjbed aboM', 
a colour may be produced, varying in tone from the warme.‘-t 
bistre brown down to black. At the same time the substance 
loses a great portion or tjie whole of its disagreeable tenaciu, 
according to the <h.gH‘e 6f boding it has undergone. By treat¬ 
ment in alcolmi^ results in some meassure similar aie pioduced, 
and the resi(haai| ^>f ibis solution is equal in colour to seppia, 
.and totally vohl of tenacity. In eithisr or both of these ways may 
tlic quality of tins c<iiour be improved. 

It might perhajjs l>e a matter worthy of trial, whether useful 
vmicties in colour and quality might not be produced by the di¬ 
stillation of i^ilfcrent woods. That winch 1 used was piocured 
nthcr from wlow or alder—the two wmods chiifly used in the 
royal powdcr-tnillsj but 1 cannot ascertain from vvhich of them.* 
The solution in lixivium of potash or of soda, a substance ana¬ 
logous to the resinous soaps, aiusi^crs the j)nipose of ink, pos- 
st'Rsing a colour sufficiently intense and flowing freely from the 
j)en without rcquiiing gum. As it is indestiuctible by time, by 
the common aci<Is or by tlie alkalies, j>erhajj.s it may be found a 
valuable substitute f<w tins useful but fugacious substance. The 
compound of biatre|^soda appears pecnliaily w’cll fitted for 
drawing in mmiochroine, since, as it does not consist of a powder 
suspended in a vehicle, it is free from the peculiar defects, so W'cll 
known to artists, which occur in coloins thus compounded. 

1 may also a<ld that it foiins a substitute for asphaltum in 
diying oil, where such a coloured vainish is wanted, and that it 
makes a very good japan varnisli for metal if dissolved in spiiit 
of w'inc, and heated strongly after its apiilication. It is for 
practical ipen to .see w'lujjtlicf by combining it with asphaltum, 
lac, or llie gum.s, some more URciul and cheap compounds of this 
i^Oi t Miay dot be produced. 


t)J bossil Sht’fls 


XLIX. Anmniesl Recornmfndalhn io a/ri^K^^j^dies a?id Gcn- 
Uihmn residing or ruliing hi ilte Country^ to examine the 
(Juarric , Banks, and collect and ptaserve 

Ihssit ShellSi as higfih/ c/nious Objects in Coiickology, nnd^ 
as sm^fimptirfunt Aids in identifying Sli at a in distant Places; 
on. which Knmrledgedhe Proniess of Geology in, a prmctpal 
degree, ij nol enthdy, depends. By a (k>RR|cliij?«J]!?»ENT. 


To Mr. Tilloch, 

h>pg been a constant Reader of your very use¬ 
ful 4 been induced by what I Imvs tliereiti read 

a reader and very promoter 

of 
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of Mr. James Sowerhy’s work cosp|i^cte<i wiiij this interesting 
subject, entitled Mineral ‘Concholo|gj,** published every two ‘ 
montlis: and in order l^iat I may h^e the opportunity.of re- 
foinmendiug many more Ladies and Gentlemen in every p?art of >, 
ilrituin to become Collectors b/ Fossil Shells, 1 have been at the ,, 
pains to collect out, alphabetically, from the sixtetui nutubers of 
Mr. Sowerby’s iR'ork already pnblislied, and send yOu iierein, the 
Names and number of presents or loans of Shells, ivhich.have 
been respectively made by them, for enabling Mr. Sowerby, in 
juldition to his own extensive Collection, to proceed thus far in 
his meritoritnis design, of publishing coloured Engravings and 
Descriptions of all known Fossil Sliells, and tlicir habitats, those 
of England nmre particularly. 

The Names of tliese public-spirited Individuals, recorded as the 
collectors and contributors of tspceinieus of Fossil Shells, which 
are already described or nientlbiied in Mr. Sowerby’s work, are 
as follows, viz. 


of 


Rev. Dr. Charles Abbot 
Mr. Arthur Aikin ,, 

The Couutess Dowager 
Aylesfoid 

T. ,T. L. Baker, Esq. 

The Marchioupss of Bath 
Miss E. Bennet 
Mr, Benjamin Bevan 
Rev. W. Bingley .. 
A’l’illiam Borrer, Esq. 

Mr. Boys .. , .. *. 

•lames Brodie, Esq. .. 

The late Mr. Bryer .. 

Mr. William Bnji 
Anthony Carlisle^ 

Dr. CUirko 
Mrs. Cobbold .. 

Mrs. Codrington 
The Rjglit Hon. 

Compton 
The late William Cun 
iiington ■ 

The late General'pflfvies 
Mr. Downs ,A 

Mr. JohuDuckp 
Richard Dupp^lsq. 

Mr. .Tohn Farey ^n,,, 
Kcv. Mr. Fearoh ,, 



Lord 


1 Rev. Dr. Jofm Flemmings. 5 
B Mrs. • ... 2 

Mr. James Gtbhs .. ... 11 

3 George Bellas Circenough,, 

4 Esq. .. .. ..2 

1 Rev. John Hailstone ,, 1 

10 Mr. Samuel IIuiLtone ., ! 

1 (hdonel llardwleke ,, .. 1 

5 Rev, Mr. Harriman.. .. I 

3 IVliss E. Hill .. .... 11 

I Mr. ji^m Holloway . k .. 3 
1 Mr. WiHiam Hooker.. .. 2 
1 Sir, Edward Hul'6, Bart. .. 1 

I Mr.,!. Humphreys .. 1 

1 llev. F. Iremonger . ., 2 

1 Mf. Thomas Andrew Knight I 

11 A. B. Lambert, Esq.,, ,. 1 

1 Rev. J. Lambert ,, 1 

Rev. P. Lathbury , 2 

1 Dr. W. E. Lfeach , 2 

Rev. G, R. Leatiies *, v 1 

5 Charles Lyell,’Es^. v,* , .U'.» 1 
1 Alexander I 

1 G. A. ManteltSp ..•■■'■i*. 12 
3 Rev. Ttiomis'pft^rs jMId^h 5 
1 

2 tin • r ^ ^ 

1 Thomas Meadei Esq, ,. 7 

S 2 Mr. 
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^rMr. Milne .. • .. .*/ Mr. Richard Taylor, jun*.. t 

.Mr, T. W, Moore .. .» 4 Mr. Tl^onias.1 

Mrs* Moitiis .. ,, I Mr. Joliti Thurtcll .. .. I 

Mr. Janies Parkimoti 3 The late Mr. Trimmer .. 1 

Rev. Tliomas liaekclt *. 2 Mr. Dawson Turner .. .. 2 

John Refers, Es(|. .. 1 Mrs. Tylee .4 

Mr. James Ryan .» .. 2 Mr. W. Walter .. .. 1 

Mr. Salmon.. 2 Mr. Weatherell .. 1 

Mr. Jonathan Salt .» .. 2 Mr. Henry Wavburton .. 1 

Mr. SbelBeld .. . .. I Mr, R. Weeks .. .. *. 1 

Mr. William Siujtli .. .. 1 Lady Wilson.1 

Mr. G. B. Siipw .. . • 2 Mr. Wlnsor .1 

Robert Sparrow, Esq. .. 2 Dr. Wood . .. ,. .. 5 

Rev. Henry Steuihawer ., 10 Samuel Wright, EsKp .. 7 

Rev. Dr, Sutton ,. .. 3 


1 indulge the hope, sir, that the above respectable List will 
enable me, with some effect to plead tlie, cause of Geological 
Science, in itiduemg gpuntry Gentlemen of leisure, and ingenious 
Ladies in particular, Ih imitate the praise-worthy conduct of those 
mentioned, and tura their attention to the very interesting facts 
around them ; viz. of there being imbedded in almost every thick 
stratum or rock, those of Limestone in particular, an almost infi¬ 
nite number of imiWid'na^SheU^Jwlongwg to a vast number if netv 
speciesi atid even new genera^ which have never yet been noticed 
by writers, long and ardent as has been the research of Natura¬ 
lists, since the days of the illustrious Linnams, in describing every 
recent species of Bliells, tliruughout the known world. 

Besides this important object, of increasing our knowledge of 
the vast number and variety of the organized and once living 
Beings, with which the all bountiful Cre-ator has seen fit to peo¬ 
ple this terraqueous Globe; the entombment of M extensive series 
pf spemes^ most of tlietn in vast numbers, distinct strata, 

lieing up<»n each other in a determinate order,^TOroiigh consider- 
able tracts of country, and perhaps almost throughout the earth’s 
surfacf,irresistibly leads m tp tlie fact, of the very slow and pro- 
gi essiveformation fthesolidmatterf the EurMjaiidenlargesour 
compsehemionis of its great Author, hy making us in a consider¬ 
able degree acquainted with, events long prior to,'and which yet 
are in perfect unisdn with the sacred writings^ whJeh commence 
not wr^ detmk ©f the creation of the Earth itself, much tess of 
its and progressively entombed animal Inhabitants, but 
wRh what more immediately concerned our early fore Fathers to 
Ijctiowj iHte* df the existmg species ol^lants, AohnaU 

and Mew, surface of tiie earthy ball, and in the waters, 

now covering a pCBst of this surface, instead of such being 

# previously^ 
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previously, the universal cover of the solid laud, as the Mosaic 
recsords attest, and m innumerable facts still‘Observable within 
the earth’s surface^ tn have been tlie case. 

I was lontr myself, I to take views of the subject, 

not very different from the above, under the then too cdmmoii mis¬ 
take of supposin^jj, that, in order to be able to contribute in any 
useful degree towards the stock of Geological knowledge, which 
even yet is lamentably deficient, it was necessary to possess a 
considerable and technical kiiowledge of Minerah^/y (including 
its chemical and crystallographical departments,) of Botany and 
comparative Anatomy, of Conchology in partiehlaf, with ample 
leisure and opportunities for employing these, inforeign countries, 
more than in our own, which last we had l>een often told, was 
barren to a proverb, of true Geological plmiomena 1 ! 

A sight however w'ith which I was favoured, of Mr. IVilliam 
Smith's Collection of Fossil Shells and other Organic Remains, 
arranged in the order in which they are found in the several 
Strata described by colours on liis Map of England, aard each 
Specimen distinctly marked with the name of the Place from 
whence it was taken, at once convinced me, that what hUd been 
achieved, hy the perseverance of a plain gtid moderately lettered 
Man, in a great measure if not totally unkb« 5 (^uainted With the tech- 
nical knowledge above mentioned, might be followed by others ; 
and I became convinced, that the efforts of persons like inj'self, 
and numbers of my acquaintance, ^e^si(ling always or frequently 
in the Country, might contribute usefully to Geology; and since 
Mr. Sowerhy has begun the Work, which it is now iny object 
to recommend, the same has been evident to most of the Indivi¬ 
duals in the above List, and to his Readers in general, and will F 
trust prove so to daily increasing numbers, everywhere. 

Industry and attention only are wanted for Ladies or Gentle¬ 
men to be able, in most country situations, to colieet many fossil 
Shells, either,;from Quarries or Pits which are constantly in the 
course of wo^j^^by small occasional gratuities tb the Workmen 
for preserving they meet with, and pointing out the exact led 
of stoncy clayy &lc, in which they each lie, entombed j by the 
like attention to O(‘casional opportunities of seeing tlje strata 
penetrated by new Wells, Shafts, Drains, Foundss^Kms, &c. or 
after the slipping down of Cliffs, or steep banks after Rains 
or Frosts, &c. in order to collect the shells newly ea^mei moTehy, 
and reewd their ckaet matrix or place in tlm (by their 

local ap^llations as well as by their ordiiiaij Lime¬ 

stone, Chalk, Sand-stone, Sand, Clay, Mai*l, in'hlili are even 
«ti}l mora iinpiHrtant, because resident *albnc cpl- 

icet these tJceasionai facts, while t|te re| 

S3 
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may be, ami many of them already have been visited, by travellers 
in search of (Geological facts, like Messrs. Farey, Rakewell, 

C«recii{Jiigli, ami many others; thJ'^ lattercirchmstance ought not 
j lidwever-to occasioH the nCglectof shell publip and permanent 
' Works in the strata, becanife the deeper and further progress of 
excavating, is continually exposing new or better specimeivs of 
iShells than have hitherto been collected, in almost any Quarry 
or Pit. 

Each Specimen should have a vumler put on it, as soon as 
possible after collecting, referring to the riotes taken, as to its 
habitat or placC m the strata, as above mentioned, and tl»c Place 
on the surface of the country, described by the Nome of the pur^ 
iiatdar i^itarry or work, and in what Farm, Township or Parish 
situated, and its hearing and distance, as near as these can be 
estimated or told by tlie workmen, from the nearest church or 
village w'hich is shown in the ordinary Maps, not forgetting to 
add the County to all sncl» descriptions, for fear of a 7 iothcr place 
of the same name being coiiibundcd therewith, by others to whom 
these particulars may be communicated, 

A common mistake by many Collectors has been, imagining 
that they were possessed of miiqve specimens of fossil shells, and 
which persuasion has had two bad effects, one of them occasion¬ 
ing the neglect of atmccurate and persevering search in the iden¬ 
tical ^iratum from whence their rare specimen was taken, by 
which other such specimens might almost with positive certainty 
be found; and the other evil resulting, has been, tliat so high a 
value wan set on the supposed uniciue specimen, that such Gen¬ 
tlemen as Mr. Sovverby have rarely been able to cjbtain even the 
loan thereof: vvliereas, the profusion that exists of fossil spcci- 
mens, in their proper beds, might enable all industrious Collectors 
to have so many almost equally perfect duplicates of each sj^ecics 
in tlieir Coliectiotis, as freely tp give or exchange with all their cn- 
rious Friends who maj visit them, and even to enable them, occa¬ 
sionally, to jcarefuHy pack up a small Box of goqd Specimens, as 
to their being pretty entire, and showiiig the of the .Shell 
iji particr^^ir, each numbered, and accompanied by a numbered 
extract from; the collector's Notes (as above mentioned), .and for¬ 
ward the same by some careful Friendj or what is better, by the 
stage CiMteti, directedfor Mr, James Sowerby, No. 2, MeadJ^lacc, 
near the/Asylum, Lambeth, i have not experienced or under¬ 
stood, thayt Mr. S. in any case objects to }!afiug the carriage of 
&uchp|‘^%tit6^ biftifcwll I think occur to most of such liberalcon- 
tributor^ii# toWfrd^ a work of general interest, that he should not 
he so great numbers of duplicates of tike species 

may flow in upon him, and vyiiere, yet, 
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is most desirable for the interest of Scieuee^^hat they "Uouifl 
so aecuniulate, as the only :fiea«s of enabling hitu to dechy*^ the 
true cha'-aeters auxl wzpe distkictions wltic/t are necessary in <le- 
.seribinj> Fossil Sliells, ’^ as tio render the ‘•ame useful in ^fieo- 
logical investigation. 

It rtimiias for me to mention one other very important cau¬ 
tion to (lollx^etors of Fossil Shells and mineral matters, which is 
rcndcrovl necessary, by the almost universal scatter of alluvial 
rubbish on the tops of the regular and undisturhed Strata, such 
idluvluin being often accumulated to a vast tluckness, of alluvial 
Cllay in particular, and iu which, as well as in alluvial Sand, and 
the more obviously worn Gravels, fossil shells are commonly 
found, mostly in a worn state, but not invariably so, Tlie cm e- 
ful Observer need in no instance to he iu doubt, as to distin¬ 
guishing alluvium from strata^ if he will attend to the regularly 
laminated and unmixed nature of the latter, except as to grains 
they may be composed of (as Sand, Siindstone, &c.) or ziodular 
masses^ (like those of Flint,lroiistone, &c.) and organizedreznains 
they may contain, which arc regularly disjjosed in strata, in most 
instances; while on the conlrarv, the alluvial matters, always found 
upon and never, under any regular str at disorderlyniixtnres, 

containing watcr-n orn and violently broken pebbles anti stone*-, 
most of them entirely foreign to the district in which they now 
lie, ami which may, some of them, have come from the antipodes, 
for aught that has yet appeared to the conrrary: there is like¬ 
wise an intenncnliate class of loosened substances found, eiihcr 
under the gravels and other alluvia,or nearly nuked on thosuiface, 
which is called Rubble, Ramel, Stoiie-braeh, &c. in dilferent 
tlisti-icts, consisting for the most part of angular and unworn 
fragments of the stoney stratum or Rock immediately beneath, 
merely loosened up^ sometimes without the intervention of any 
extraneous matters bctw'ccn these small loosened stortei&,1jut’ more 
commonly, so»i|e of the bjoscncd matter of the next eupefipr stra¬ 
tum of the ser^^^d more rarely, gravel-stouea, alluvial-sliells. See. 
have fallen in among these Hubbles: —on all tliese ai^unts, tire 
caution I have mentioned is al)undautly necessary^ io note 
. it on the spot, where fossil shells were found in theallwemm, and 
. to call these alluvial shells :—of vvhich lattcgr class, any^ticular 
specimen may appear to be unique in the.. district Wiierfe it is 
found, which iu redity is no more so, than the single 

Oyster, Cockle or Muscle Shell, iu ploughing a carried 

thither in tlie manure, after liaviug been br<mght |foild*the Sea 
. r|)y' Man, would entitle this shell t 0 ;such a charac^|M 

Hoping that I shall ere long see an ineir<sa®j| 
lions, Mmi practically concerned and 
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concerns of Britain, in the Geological department of your very 
u^ul work, 

I remain, sir, 

Your obedient servant, 

April 4,1815. A Constant Header. 


L. Explanation (f certain Improvements in the Consirvction 
and Fastening oj the Frame Timbers of Ships or Vessels, either 
when Buildings or when under Repair, for the more effectually 
preventing the Disunion of the Paris caused by Hogging, and 
the transverse Bending of the Hull, By Mr, Joen Wal¬ 
ters, Architect, Fenchurch Buildings, London. 

Kefore I proceed to explain the proposed improvements, it is 
necessary to give an idea of the common method of ship-building, 
and of the principal improvements whicli the art has hitherto 
received. 

The frame or skeleton of a ship, built according to the com¬ 
mon mmie of construction, is composed of a munjber of curved 
tinibers (called ribs) placed at certain distances from each other, 
in planes, at right angles to the keel on which they all rest. In 
the intermediate spaces between the said ribs, are placed filling 
timbers, ansAveriug to the curve of the ribs, .so that the void be¬ 
tween timber and timber is from one to five inches. Athwart 
this frame are laid beams, at right angles to the keel, serving to 
hold together the sides of the ship and to support the decks. 
And for the purpose of strengthening the parts, % setKind range 
of curved timbers or inside ribs (called riders) ai^ placed over 
the interior planking, but at a greater distance from each other 
than the ribs properly so called. , 

As in this construction all the timbers are disposed at right 
.angles to th^ keel and keelson, and the planking both within and 
without is loiiigitudinal, there is evidently no ni^hanical sujp- 
port to resist the action , of gravity, from which i^cal defect all 
sliips have '<a tendency to arcli longitudinally and bend trans¬ 
versely by the Sinking of the sides. Tl^e remedy of these evils 
is a great desideratum in naval architecti^. 

The cj^atant, strain whicli a ship experiences from an im- 
equal dyiaf^n^oa df weight, and the upward pressure of the 
water, i]|the<^$e of ite becoming arched throughout its length, 
or (as odied) hinged, to which cause may be added the 
partial the water in a Itmgitadinal direction, which 

tends and thereby to increase the cutvaturea, 

produced byitieec' combined’ caueea 
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is of course different in different ships. Pr. Young h^ inmti- 
gnted this subject, the detail of which will be ^und in a very 
interesting^ paper published in the Philosophical Transactions, 
Part II. 1814. The result of his calculations applying to a 74 
gun ship is as follows : ' 

“LetABrepre. 
sent the line of keel 
of a vessel which A 
has hedged—imagine the line n i to lie parallel to the horizon^ 
touching the curve in e, and let it be divided into eight equal 
parts as in the figure. Then if We suppose the ship to be con¬ 
structed of an uniformly flexible substance, the curvature will be 
such, that the fall of the keel below the imaginary line at each 
of the points o, />, c, &c. is proportional to the following num¬ 
bers, viz. at o, 17150; at 09421 ; at c, 03738; at d, 

00809; at e, 00000; at /, 008.“)4; at g, 03721; at h, 
08041; and at r, 13525.” 

The two causes above mentioned, by which the arching of 
the ship is praducc(|, act pennanentiy; but when a ship is riding 
over the waves, she is occasionally borne up by the fluid in her 
central part only, wliilc the head and stem are forsaken. The 
strain hence produced, together with the agitation by which it 
is accompanied, far exceeds that aiising from the mere inequa¬ 
lity of the distribution of weight and pressure. Dr. Young esti¬ 
mates it, in certain cases, at nearly three times as ipuch ; ^nd 
notwitlistanding the temporary action of this cause, he justly 
considers it as the most destructive, because, wlien the fastenings 
have been strain^ and loosened by the action of the waves, the 
ship will more readily give way to the operation of the perma¬ 
nent causes. 

A degree of curvature is also produced hi a transwrse di¬ 
rection, that is, at riglit, angles to the foregoing, by the weight . 
sustained by the sjdes being heavier than in the middle, 
while the vertiesd^tfiressure of the water is 
greatest in the neighbourhood of the keel. 

Thence arises an alteration in the transverse J 
section of the ship, whicMassumes a form] 
approximating to that the anne;ced fi¬ 
gure. 

And lastly, there is also a tendency 0 a Uti^ inwwature. 
When a ship is hove down*’ on her side, Jtkere is an qlbrious 
strain tending to produce this effect; ai;d when,a,aeries of .large 
wav^ strikes a snip obliquely, they mast offep act ka|n^|iidiHar 
Enaanef with immense force. 

ITie principal improvement which has 

i I with 




2S2 Explanation of certain Improvements 

with a view to counteract these evils inherent in every shipj, and 
by which the lives of so many brave men luive been lost, con¬ 
sists in employing oblique timbers. Mr. Sej)pings, who is the 
author this improvement, fills the spaces between the frame 
timbers nearly to the height of the orlop or lower tier of beam*;, 
so as-to iiKihc this part of the fabric solid ; and omitting the in¬ 
side plank, he plac^lmihediately over the frame timbers oblique 
riders, at an angle of about 45 degrees, (instead of j>liicing them 
at rigiit angles with the keel, as in the common eunstruction,) 
and so dhpoaed that* the direction in the fore is contrary to 
that in ttie after part of the ship, and their disitanee asunder from 
six to seven feet or more; the upper ends abutting against the 
shelf-pieces (answering to the clamps of the conunon construc¬ 
tion) which stipport the beams of the deck and the lower ends 
against the limber strakes. He next places two series of timbers 
longitudinally ii])oii tlic joiiits of the frame timlrcrs at the floor 
and first futfock hcatls, their ends dowelled to ti»e sides of the 
riders. The framing thus formed by tbo ^I'fejue riders and lon- 
giludinal pieces represents two tier of compartments from the 
head of the floor tiinl)ers to the underside of the orlop deck, 
each compartment being Qf the figure of a rhomboid, in wliicli 
is introduced a diagonal timber with an inclination opposite to 
that of the riders, thereby dividing it into two parts. Mr. 
Seppings also huh‘:titutes for the internal planking «)f the sides 
oblique braces placed in ships of war between the ports, the 
raking direction pf these braces being lowest towards midsliips, 
and in the space on each side the centre porf ^ placed two 
braces Crossing each other. These comprise^JC principal im¬ 
provements made by Mr. Seppings. Some others have also 
Ireen introduced by him,, but not necessary to he here noticed. 

Dr. Yi>iing has piiblislrcd in the Philosophical Transactions 
his remarks upon this construction. He allows the use of oblique 
timbers gtj#^ in principle.' His arguments sufficiently 

prm’e tl^tt getiCn^^bity, in fifending to resil^-l^phange of figure 
iiTthe ship y but he ‘swton.s to doubt of the compicl^, efficacy of the 
oblique ndets Wfi'd framing in the hold, when employed for the 
thick stuff <?f thife ceiling. , The filling in, howeyer, appears to 
hiih wholly d^i^lkccptionabie, and the braces between the ports 
to ha wwe henefidal than the planks for winch they 

arc siibstlt^cd^ ■ ' 

Seppings^s improvements, I know' of ndne of 
a!iy im|M3rtaacetl^t.have been intro»duccd into naval architecture 

arc, the^e was room left for further 
hogging still teniaiped a dcsi- 
I conceive, cgufroed means for Effectually 
$ obviat^ng^^ifi^eit ip all ships, obtained His Ma¬ 

jesty’« 
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jcsty’s Letlci’s Patent for my invention, I am induced to submit 
the following explanation of it to the consideration of the public, 
and of those who may he interested in such a subject. 

The rtK‘chauical principle upon vvhich this impTovg^oent is 
founded is that of fonning a complete and integral tntss or 
port from the centre of gravity (whence the .strength of the whole 
structure should as much as possible he derived), and so con¬ 
necting the i)art8 together, by erahrocing the entire fabric, that 
any tendency to a change of figure may l)e povverfuily counter¬ 
acted, and as much strength be given as the nature,or materials 
will permit. ^ 

The frame or skiilcton of a ship being constructed in the corn- 
n'lon way, a principal frame A (fig. I and 2, PI. VI), constructed of 
metal, or of wood add metal, is introduced in the space between 
the ribs, intersecting the vessel athwart tlic centre of gravity, 
conncclod across* the ship by a tie-byr or beam B (fig. 2), and 
having the internal diagonal braces C, (i. Also from the upper 
part of the said {^i^dpal frame, the braces DD (fig. 1), con¬ 
structed of metal, aw let in flush upon the outside and bolted 
to tlie frame timbers, ami carried down in an inclined direction 
(being that of the shortest distance over the curved surface*) 
to the lower part of each extremity of the vessel, and connected 
each with its opposite one, in the concave parts of the bottom, 
by bolting through from one to the other, or by any other cou- 
vejjient method. Thus the whole frame of the ship is fiiinly 
coiinected toother, and the weight of either end (supposing the 
ship supported upd^r the centx'e of gravity) is counterbalanced 
by the other emL,while the vertical straiti, proceeding from the 
weight of the "v^^le fabric, is transferred by the .tension tipon 
the braces* C,t>, to the principal frame A. And also for the 
more perfect stiffening of the hull (srhen tlic spaces bfitvyeen the 
timbers are fiot filled in solid), and thereby obtaining aeountcr 
rchistance to tbp weight of the middle (supposing tlie vessel sup¬ 
ported at tlie chocks or strutting pifj||{|fif,44f,timbe|r scanft- 

iing are tailed ipwtween frame and fram^ f^hiiid Of within the 
braces, which alpting as arches when confined by llmbisppes, dis- 
charge the wei^^jt of the vessel upon the botmentf ^it pach.’ex¬ 
tremity, which poinpletes the truss. And it will p|peai'jfiyadeittt, 
that so long as the truss remains jpeoifect, not any ifc^t or 
pressure can alter the relative position of i*ny pf jsirU, 
whether the vessel is horizontsd or inelined, iapM by 


'jThe utility <>f kcepiug the braces in the direction of the 
distance is, that it presents the dhket - tension of tb^. eri- 

dciivour of die sliip to cbauM,bcr fipure, and prev‘ent4'vl|i^;|)^^ 
braces being nipvcd by anyinto a new ,positk*a. 't/'' ' 

‘ ‘ 4'#,.some 


"d' 
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mtne ‘shock that would go near to effect the total destruction of 
the whole £sd)nc. 

The foregoing description being confined i<» the method of 
trussing emallei $hips or vessels^ the uidtiuer of ext.uuhng this 
(System (which with a little nin^fication is applicable to ships 
of the greatest ma^jnitude) is shown by figure 3, in which A is 
the principal framei^Itod B,B, the braces, as aJieady desenbed ; 
CC are auxihaiy htaces j D, D, minor principal frames, one in 
the fore and the other In the aiter part of the body; EK arc 
imnm braces; and F is an horizontal connecting the 

heads the minor braces, and foi ining a ]kind of longitudinal 
hoop to the upper yftiit of the structure*, phocks or strutting 
pieces are al>o tailed in at the back of tll^e braces, similar 
to those before dcsciibed, when the spaces are not filled m 
bolid. 

In ships of war the disposition of the principal braces oiiglit 
to be so regulated as to be but little exposed to be shot away, 
and auxiliaries should be employed bcl«^ lotv^watcr line, for 
additional seemity. 

The braces before described arc made of flat bars of metal in 
pieces of convenient length, so adjusted that th^ parts at which 
they arc joined together, fall in the spaces between the ribs of 
tlie vessel, being connected byiecarf joints wedged up for the pur¬ 
pose of equalizing the tension. The outer surface of the braces 
is kept flush with the fiame timbers, and the bolt-holes in ail of 
them are countersunk to receive the heads of the bolts, so that 
no part may pre«fnt any obstruction to the |4hn^iil^. 

In addition to tha security afforded by thi^Aftciple of truss¬ 
ing in consti acting the ribs, 1 aifix upon t® sines over each 
butting joint of the tins^iers (rf which the rib is obmposed, a plate 
of iron or other metal extending above and below it» and bolted 
through the rib, by which means the ribs acquire great addi¬ 
tional I mi object of the first importance, even if only 

partially assiitidg the weaker and protecting 

those most exposed to injury; as, in cases grounding, 

it cotmhOTlI'wqjpens that tW floor Bmbers aijp^lorced in at one 
end, and futtocks broke off, while, b^the tendency of 

the aides to sitikAii transverse curvature is occaffloned by a failureir 
of the situated near the head of the floor timbers. In 
many ether mpects the employment of these irc»i damps will 
be found dlihe most essential service. ^ 

Is the general arrangement and application of my Inven- 


piiiti! 

ad(ii 


AstiUilliendQU «i|i^ this bonzontal brace F is m the dircctioii of the 
tenet necessary to be cases wfitre great 


tion 
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tion to practice. It is a system of frying, which resembles in 
some of'itsquaUtieSj and in its effects and operations, the trussing 
employed in the constructioa of roofs,^ bridges, and other framed 
carpentry of great span, so tKal a vessel to which it is applied 
may not improperly be called a ttussed ship or ve^el; apd this 
))owerhd support, superadded to tlie usurd |^teuings, must, it is 
presumed, infallibly produce the great* o»|em proposed of pres* 
venting the depression of the two ends, and the butt ends and 
sftanis of the plank from opening, and also give gener^ strength 
and security to tha vessel. 

The advantages iresultiug from this improvement are: 

First,—^That t^’<|hral)ility of vessels will he increased, thus pre¬ 
cluding the early and frequent repairs rendered necessary 
by the radicfd wealeness of the present mode of construc¬ 
tion. '''r 

Secondly,—That by means of the powerful support effected by 
the truss tlj^^^^Uing timbers between each rib may be 
omitted, thereby making a very considerable saving in the 
first cost, after allowing for the expense of the truss. 
Thirdly,—-Tly^ gjeat bfenefits evlntipilly to accrue to the mer¬ 
cantile wqf|3 are, first, a reduetmn in the charges of freight, 
proportioned to the diniiimtiou of the expense of-building, 
the less frequency of repairs, and the comps-rative greater 
diuability of the vessel j secondly, a niore perfect security 
of the oargo from damage j and thirdly, a lower rate of 
insurants^*.*,!,,' _ ’ 

Fourthly,having annually to their relatives, and to tlic 
oommunll^i a great number of valuable lives. 


LI. On the Origin of the Pyramids of Egypt, and the Intent- 
tion for ttfhkh they were erected. By Ejowaud Dauiel 
Clarke,'• 


■ -v f Continued fi'om p. 200.J" ' 

A ,f. * '' ^ 

FTER the numerous accounts winch, during $0 mtany ages. 
Have been written to illustrate the origin of th^-f*yramids, it is 
not probable that any new remarks will tneet wlttr much inten¬ 
tion. Vet Imw few, afl^ng all the authors who faayeitoiertaken ' 
to investigate this subject, have ever venture| to an 

opinion of their own ! Struck by the qiagnitu^fm the objects 
themselves; by their immense antiquity; and by a CsrtfeCiousness 
of the obscurity in whi<ih their hi^iy Has , been every 

succeeding traveHer c«^|tents himself wittt 
vations of his predeq^prs, wy showing' the la-v 

byrinth wherem'he Yet somethlng'^haps might ^ 

- ' ' be 





On the Origin of the Pyramids of Eg}j(jL 

be accomplished, were it allowable, upon good auihoihy, to an¬ 
nihilate a most redundant source of error and imposture. Witli 
this view, it may be advisable to abandon all that Grecian histo¬ 
rians have written upon the subject. Ttie arrogance and vanity 
with which they endeavoured to explain every thing consistently 
with their own fables and prejudices, caused the well hnown ob¬ 
servation, made Ijv iih l♦^*ptian priest, who, according to Plato, 
maintained that the Orenks were always chitdren, and had no 
knowledge of avliqwty, IJence originate those diliicubics men¬ 
tioned by PaUw, as encountered by persons who study the monu¬ 
ments of a country concerning which the lUoderns have con¬ 
spired with the ancients to give Us fahe ideiis. “ The latter 
indeed,” says be (Philoso))b. Diss. on the Egyptuins and Cliine''e, 
vol. ii. p. 43. Loud. 1790,) were probably deceived by being 
at the discretion of a set of men called iiiterjiteters, whose col¬ 
lege was established in the reign of Psammetiehus, and who 
• might be comparerl to those people called .at Rome. 

' Travellers who went and retUftied, like tierodotus, without 
knowing a word of the language of the country, could learn no- 
thiiig but from these iuternreters. These men, perceiving the 
inclination of the Greeks fw the marvellous, amused them, like 
children, witli stories inconsistent with column sense, and un¬ 
worthy of the majesty of history.” If we wcnikl obtain authentic 
information conceining the earliest history of the Egyptiams, we 
must be contented to glean from other sources; and plineipaliy 
from Jewish ui^d Arabian writt’rs. The Jewjfi' Idng re.‘ idenCe 
of their foreiritliers!, in Egypt, and also by thfe cdiistmit inter- 
eourse olTeivcI in the contiguity of this country tibd India, ueie 
of all people the most Ijlidy to have pieservcd some kiiovvledge 
of Egyptian mitiquities, j^ul the Aruhs lipe presevwd not 
only the names lievsLowed upon the Pyramids from the earliest 
times, but also sppie traditions as to the use for wliich they were 
intended. lig^t thus afforded, imdl % eo»iparing 

the existing'mnaiplvith similar works in othcl. .countries, and 
with the we possess of the customs of yiiH natitnis in 

their infauity, )^'limy, possibly attaija womathitig ^emd conjec¬ 
ture, as ]to tiie))^plc by whom the Pyramids wei’c erected, and 
the purpose for tvhich they wure intended. The epoeha of their 
;^rigin w|ii^ iihik^nowp 'when the first Cir^^|fepbilosophers travelled 
’ iiinto ’^Cfiey are even more ancrwr'than the age of the 

. je-'ulieiit Wffte«'4'wht«e wqrka have been transmitted fo us." That 
m% wi^i;,tl^refore, at any thj% like .satisfactory infornaa- 
^ tioh oajmo^n^ ,the|;|, the following order of inquiry may be 

^l.'! of this part.,of Egypt in the re^- 

mote jwriod 'to 


11. Is 
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n. Is tliorc any tluhig in the Pyramids, as they now appear, 
V’hioh corresjjouds with any of the kmmm customs of ikis peO-. 
pic F 

in. Dill any thing oe(giir in dm history of the same people 
which can possibly be aftdueedt'O eKphj;iu the present violated 
state of the principal pyraimd? ^ 

IV. Doth any recoVa or tssaditiop attiiij^' the origin of the 
Pyramids to this people, m to a period e<]uaiiy remote with that 
of their residence in Egypt ? 

Ifithe last three of these queries admit of an answer in the 
affirmative, and ^ satisfactory reply can be g’ivcn to the jfiTSt, the 
result will surely beis either that we do possess dt>cuments suffi¬ 
cient to illustraha" fhis very difficult subject, or, at least, that a 
very high degree of probability attaches to the opinion thereby 
suggested j and that the obscurity in which this part of ancient 
history has been involved, k principally owing to the cause as¬ 
signed by Pauw, namely, to a train of theories founded upon the 
bewildering fabks of Idle Greeks. • 

To proceed, therefore, according to^ the proposed method of 
investigation— , 

• ' ' 1. 't ■ 

JVho were the inhabitaiils of this part of Egypt in the remote 
period to iciiich these monuments refh' ? 

The kingdom of Egypt, according to the best authorities ad¬ 
mitted in cliTonolog^ (see the calculation of (Qonstantine Ma- 
nasses), had Igst^jlr^bout 1700 years at the cdaqpest of Cam- 
byses (B. ,'The;?r^f princes, spoken of in sacred Scrip¬ 

ture arc those “df Plmraoh,” mentioned in the books of Moses 
(Gen. xii, 15,)^ pear 2000 years before ^ Christian aera. The 
first ‘’according to Herodotus Euterpe, c. 101) was 

built by MaeriSf tlie last of a line of king> from Menes to Seso- 
stris; and it must have been erectj^|pn^,>gcs before 

the Trojan w #4 ^ without, however, placii^^t^y^^^idice upon 
this record, of‘^^j^pting to assign a particulIlKr epoplia for any 
one of these m)i»i,||ments, we may venture to as a fact, 

upon the authtufii^y of all Writers by whom they Ai^ced, tliat 
kihey existed above 16^ years before the birfh ^f Christ., Al- 
%nost a century before the prosperity of Jc^h^then 

a ruler in this country, ibk a dweller m the very city lto Whkh 
tliese mommients belori^d, is described as havite extended 
“ unto tk& utmost bounds of the,everlasUng kills/'. words 

(Gen. xlix.,28)^ as applied tb'ihe-place of his resi46h?*^^^hj|:he 
seat of his posterity, afo ^ty h^WiJirkablc. ihe 

land of Egypt for Pmrhphf reducing -all IM 
vincea iuto one mouiiitsliyv The entire m this 
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emjJsre was intnisted to him; (or Pharaoh said, onht in the 
throne will t be greater than thou (Gen. xli. 40.) la the re¬ 
mote period, therefore, to which the Pyramids refer, “ Joseph 
dwelt in 'Egpt, he and his father's heoiise” It is said of them 
(Exod, i. 7) that they ‘^incremed abundantly^ and multiplied, 
and waxed exceeding mighty, and the land laas Jilted with 
them*' The cuslitwba <rf embalmwig bodies, aad of plicinj;- them 
in sepulchral chambers, were then practised; fur Jacob was 
embalmed (Gen* 1. 2), and ** gatherm unto his fathers in the 
cave of the field of Ephrmd* At the deatji of Joaepli, be too 
was embalmed (Gen. 1.26), but not “ gathstred unto htsfathers." 
He was entombed, to use the literal expresilbpi <rf the LXX, EN 
THl SOPni, in Egypt. And this mode Gif' his interment sug¬ 
gests a reply to the second question b^re proposed. 


U. 


Is there any thing in t^e Pyramids, as they now appear, which 
corresponds jjuith any (f the kimm customs of tim people P 

, The nature of a Sop^ has . been repeatedly explained, upoii 
the indisputable authority of inscriptions wImk‘^‘ this name has 
been assign^ tq > pattjt<|ilar kind of a reccpthele for the dead, 
one of which now exists fti the chamber of the pwpipal pyramid. 
This kind of coffin has sometimes one of its exthftpiities rounded, 
and sometimes both are squared ; but its dimensions are almost 
always the same, and it is very gciierally monorr|ba},<^ or of one 
^tone. This is^the kind of coffin which the cadi sarco¬ 
phagus, anth^^ny doubt as to its use seciua without rea¬ 

son; l>ecuuse the Soros,%iii many instances, ha#beKme not only 
its 4««ne inscribed upon it in legible characters, but also the 
purport for which it iras intended* The pyramid, 

therefore, contains thai which ctwresponda iyitS^'the known cus- 
tomt of a people wlio inhabited Egy^i^n the remote period to 
W‘Hieh -P^a^ids refer, because Ih^epii’s was put ev 
‘if So^tp. dlhd ^i|#iis fact aJwie, if no otj3®lr';^dould be adduced, 
the so’^phral artgin of tlios^ monuments is decidedly manifest. 


III. 


occur in the kistory if thfi mine people, whkl^ 
.he to, epephm Iks fmpi^t fioiated &tUie of'the prin^ 


mn 

cii 


Freyipos the comideratibn of question, it may be pro¬ 
per ik) that the custom ;pf heaping ikn mtlhmal mound, 

<w earth, tfe Soros, af^r interment, was 
a the ancients. Exempted of this kind have 


been 

r\\t 


I m in the fermer vidumes of tl^ese Travels. 
IsJofOi of this kind of mouml was not pyraioidal. 

ilowever 
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However ancioot the PjrrQimdt va^ he, a «lm|Kier hafniapheroidal 
or conical ferm seenon to llaiiFe preceded time tftxfnshl an¬ 
gular structure. Amengtlie whoieii Ja^ppear 

to be more aue'^t tliif ^ there are as 

we have shown,* irot only ai tfa4 pr@|w^ pile, but trf its various 
modil^eations until it aasiuped pyramidal sh^. ^ ex¬ 
ample has been noticed aaaoog the pyraasbids of S^eemia^ ot an 
immense lamind, wbiek ^cnsrCsponds in ka Ibrni widh th« com¬ 
mon appeoraucc piaesented by ancient tuffUitli almmt ||1 over the 
world, as. they are found in countries where the pyramidal shape 
was never introduced. But to proceed in the discuss»di>t''«d' the 
third question. 

The body of ibsepH being thus placed h (j>, and burled 
according to the accustomed usage of the Egyptians (as mani¬ 
fested by the eS:iste«ce of one of their ancl<mt sepulchres con¬ 
taining the rece^acle in question), was not intended to remain 
in Egj'pt. The Israelites had bound themschesby an oath, that 
when they left the land they would ‘* «ar; w Am bmtes*^ with them 
(Gen, I, 25), Accordingly, we when a century and a 

lialf had elapsed from th« time of his burial, the ^i^ulchre, which 
during all this period had preservedkis reliiqu^a in a Soros, was 
opened by the children of Israel, Their number amounted to 
U{)0,600 men when they went out of Egypt, besides the mixed 
'multitude by whom they were accompanied (Exod. Itii. 37, 3b); 
a suffreient surely, even for the opening of a^ pyramid if it 
were nwfiss^y, especially when the person'? eamlo^ed for the 
undertaking |w'C|p0 aci^tiainted with tlie secret pf it^s entranoe; 
having from the very moment of the patiihrch*« interment, been 
under a solemn engagement to remove the l>ocly which t||py had 
‘here placed. However this may be determined, it is certain 
the tomb w'fii opened; for no sooner is their ifepartpre men¬ 
tioned, than we read il|?tod. xiil. 19), Mo^es took the hmm of 
%To^eph iMtk hin%*’ Ir{*re, then, we have a record in history, 
which impl«^ the violation of a sepulclii% land the actual re¬ 
moval of an embalmed body from the Sum iu which it is said 
to have bcen^ ^posited, 'nie locality, too, of thfs sepulchre 
seems to coinpH with that of the particular coembtery where this 
pyramid has for so many ages unaccountably borne the.marks of 
e'similar violation j its secret entrance Bewtg disclosed to view; 
and its Soros always MpY* It is by no means hbre presumed 
that this circumstaned accoutu; tor its violated state; but 
it fui nishes a curious coincidei:^ lietween the present appearance 
of the pyramid, and a fact racortfed in ancient history whicli 
may possibly be urged to that effeci. Ho other pyramid has 
been thus opened j neither is it prohbbic |bat apy ssmb vioiation 
of a «wpulchre would ever have bee» so 

Vol.45, No. 203. ^prif 1815, ^ * aacnlcgious 
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i^nl(^toUK wa'f Held (o be mtimz tdl the nations of 

Egyptifa% OretkSj aiad Roinaw. At the «iame 
liine» there are ^om^t the opinion that 

"lueU a stupMuloui p^amm’i|«|!S^ have peWi erected by Joseph’« 
poitwty <»vei his reraaiiif^'twfitt if they had wor&hipped him as a 
God, indicn^it ssas kndv^ti that Ms body was not intended to re- 
mam In tlia countiy; but the honoat^ paid to the dead m Egypt 
wep©!* in* Jertain instances, as it is evident, almost beyond onr 
concfcj^lt^; and there is no saying what, in a century and a 
half, the piety oi some hundred thousand individuals might not 
have filfeoled, especially when aided by the Egyptians themselvei^ 
n'ho«pqHa!ly revered the inemoiy of Joseph, although they bt- 
at fast, inimical to Ins descendants. This part of tin « 
sub|ect is not altogether essential to the end proposed; it has 
been introdueed rather as a curious inquiry sifg^sted by the 
connection which appears to exist between the Pyiamids and the 
history of the |^ebrews; it neither aflfccts nor alters the mam 
argument. ^ is 

J IV. 

Doth any iaim'd W iraditkm attriluia the otigin of the Pi/- 
jamtdi to the hi&eUta, or to a period equally ttmote with that 
of their thidenwe in'Egypt ? 

This brings ns to the last article of the inquiry. For tb'' 
jeeord we hate only to refer to Josephus, who express!} states it 
iV one of the grievous oppressions which belel ibc IJehiews, aftei 
the death of Joseph, that they were compelled to lUlioui in / uild- 
wgpipafnids {Joseph. Antjq. Jud. hb. b. c. 9); and the cu¬ 
rious meporial, as given by the Jewish historian, is sustained bv 
eollatiraf dvidewcT m the book of Moses. The piincipal labtair 
of the Israelites is described iii Exortus (x\ 18) to be a daily 
task of making bricks, without being allowed a requisite portion 
ot strait for tiieir nianufactiire. The Mere circumstanec of 
800,080 persons being employed at the same time m making 
biicks, affords of itself a proof that the building for which these 
inateiials were icquiied could be of no ordinary magnitude. This 
happened, too, aftci the death of one of tlu^kiugs ol Egjpt 
fExod, ii. 2.'i), at which time, it is saad| the} began “ to sigh 
ly lesson of thiir bondage” It is tbCiefore very probable 
^ that the pyramid at winch they labotK^ v,as the sepulchre <'f 
{his king; this is a matter of conjectwej although it may be 
^ added, that of the pyiamids ii^i Saccaia is built of brich 
♦ tnUuihiHg okapped Hi aw, [It is called Kionl e-el-Menshiek^ 
the briiih tf Mi^nshieh.^ The fact hr present attention is the 
j n ord |)TC$ervc^ by Joscpigis, w hieh attribute^ to the Israelites 
^ thi pytarntdi m Egypt: and for other e\i- 

' ^ deuce, 
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dence, proving^^tfts^ "" 

with.that in 
fer to tl\e testiraony^hf 
Josephus, andf^VUoj "^■ti'i'.,h!« sil 
had acceii*. to every’ record prelervflfi 


the country. Manetho ai 
by the fouifh king^ 



that tiii^#;gtr«ctui‘es 


^guii 


king of during the hr.st dynas^^l^j|iiich 

carries their atitiqnity hack to a period eailier th;m .^4 Ji^e of 
Abraham. Of thi*? nature are the reconks rc{piirCfl;Jp^|^^Jast 
question in the proposed inquiry, without having recodirSe any 
of the writers of "Greece or ijialy. As for the tracfitic^sj^ich 
refer the origin of these raoilimieuts to the age of the IsraelifiBS 
in Egypt, these exist not only among the Aiahlans, but^aJfio 
among the Jews and Egyptians. Tin* author of a book entitled 
Moraf AheMOUi cited by Greayen in his Pijramidogmphm (p. 0, 
Land. 1G46), speaking of the founders of tb^ Pyratiuds, says, 
“ .some attribute them to Joseph, sop^.to Nimrod.” The Ara- 
l>ians distinguished the Pyramids Aphe appellation of Ojehel 
PlmroQwi, m Pharaoh's mountaimf ,$ there„;i8 hot one of 
these oriental writers who does not ednsmer them as anqient 
sepulc!5i-es§. 

Upon thc^ premises, thus itefived from sources that are not 
liable to the' objections urged by Paiiw, bCiPg'Whcdly indcpf^dbnt 
of any notions with which he supposes the Greeks to have blended 
their aecoun|s of the Pyramids, the following comdusaons mav 
perhaps hdjtk^arranted ; * 

1. That tl^e HcbnSws inhabited ^gVpt in the pei^oU tos which 
the Pv ramids may be referred. 

2. That the Pyramids contain an, ejeistihg doehtireat corre- 
sponditij* vvith the mode of interrifent pmctlsfed-by this peo¬ 
ple, and were, therefore, intended as seimlchroa,/'* 


■'‘d 


* Josephus says, timt the care and continuairg^'^f th< jn*h!ie t’tfciwd# 
ihtj peeultur province of the priests (lib. i. Corit. Api(«i.|L; Manetho 
belonged to thc^oHegc at Heliopolis, tin. very, scat of Bgypkan science, 
His tcbtunony prelcrn'd by ftlarsbam lo Josephus himself, 

Ifowever, it shbubJ be uclcHpwlGdgcd tluit Perizonius^ yrho considered the 
flyoMSties of Manetho K8,,fMb!okm»,, attacked Marshsuh iipoa,'t|>|jSi g,rbiindi 
dt'J^rj'bing bioi as “ ah0dii/9,kn(( q/uoqie Mauet/ionis reqipieudi', 
ijuam^pa^sa JfW'/>4/.’’-'-l^.^,Perhooiii /Egypt-Or^ Invest, c, aak p. SS4. 

t “ Eteniin Manetho jath i'hdyaastia 1, qunrtura' 

Pyiitfeides erexisSC tVadit j ac deferf jh dynasiia 4; regwn 
py^tnidum extruj^isse!;f,' .FefiioM. cap. nu-'fs. Tins nu- 

ilioritysyhl^iljittfed by Marshhih, iS/iiom'eiiaiefl by dm ffhom 

is now cited.'V, 'V /’■, "’7".,'' ■'.i.-t'’,;, r 

i iyve also EgmoUt .and HevrrUtn’* Trayell,,;,»';^Jf-.p, 

k ftiee the Extracts from/h« 

I'.ivcn by Greaves, &c.'&c» ' ' ,■/ 

'T2’. 


h TOthof ij 
That 


A 

0. 



^'^92 0» Uie (Mgk Pyramids of Mgyfji, 

3r Tl^JSBfe the;, principal pyramid may po3- 

owiiM’ to t^ ci^tabs^ilnce related in their history, 
t& rei|»oval fi‘om the Soros in which 

they hiid been ' ,, ■'i*,, 

4. Th«t from the of Jewish and Egyptian historians, 

aiS weB as from the trtiditions of the country, we may attri¬ 
bute the origin of, some of the pyramids to' the Hebrews 
theihselve^; and may assign to others a period even more 
remote than the age in which this people inhabited Egypt. 
In the principal point, to be determined, namely, the use for 
which these structures weie erected by the ancients, there cannot 
remain even the shadow of a doulj^^ That they were sepulchres 
has been d^onstrated beyond the possibility of a contradiction; 
and in proving this all the best authorities have long concurred*". 
In their whole extent from Djiza to Saccara, the Pyramids, and 
all their contiguous subterranean catacombs, constitute one vast 
coemetery, belonging to the seat of the Memphian kings f, the 
various parts of which werg constructed in different periods of 
time. Some learned writefi!' how'ever, as Shaw, and the author 
of Philosophical Dissertations on the Egyptians and Chinese, have 
exercised their erudition in attempting to prove that the Pyror- 
mida were mythological repositories cif Egyptian superstitions ; 
and they have described the Soros, in direct opposition to Strabo, 
either as a iomb of OsirisX) m' as one of those xlorui is§a.t in 
wluch the {:a'ie&ts kept their sacred vestments §. Nor, perhaps, 
would these conjectures have appeared so visional, if those 
distingttishe?!, Writers had carried the investigation somewhat 
further, the connection between ancient Egyptian mythology 
and -Jewi^ history Jiad been duly traced, an evident analogy, 
founded upon^eve^ts which have reference to the earliest annals 
of the Hebrews, might be made manifest. The subiect, itself 
sufhtiemt to constitute a separate dissertation, would cause loo 
iimcdi digression j ^h^pugh an endeavour may be made to con- 
centrate^eome of its leading features within the compass of a 
note If. The main object at present is to prove the intention 

for 

* See the authorities a’d arguments stated by Pcrizoriius, c. xxi. p. 393. 
Orcsavc^’s Fyratuidograplna, p. 43 - Lnnd. l646. , 
v; t •riiK jW/X£«» (Sitraboii, Geog. lib. xvlij/p. 1145. Ed. Qxob.) In 
.jtiie threatetriiigs deoopntjcd against the Israelites (Uost-a ix. 6.) it is sjiid 
buhY'Tiiem,’’- ' 

f 1 See Faaw on tfie Egypt, and tbedCbiliese, vof. ii. p. 43. Xorid. 179&, 

§ St e Slwt\’9 Travels,"p. 374. laundon 1757* ,,,, 

II 'siA due attention facts cdltected from* anc’tent atud' ten- 

dcni vi^refs;, the wWe etkflacctiod might Ite traced lietween die history of 
^Pi^h, and ^ Jbunded thereon. For this purpose 

dirVetirfer diWy that written upon the subject 

lib. i. tup. 29; ^ Jpe(}iv.gm Gmtili: AmSC. 16-12), who 

r considers 
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for which the Pyramids were erecte.d; and in this it is hoped we 
may succeed. If these were the only niouumehts of ,the kind 
belonging to tlie ancient world, fifd had not the evidence 
afforded by the, Soros in the princip^ a greater degree 

of difficulty might oppose the miderlt^ing. But in addition to 
-the testimony offered by this remai'kable relique, we are enabled, 
by collateral evidences d#ived from other countries, to establish 
beyond all controversy the truth pf their sepulchral origin. It 

has 

('itnsidcrs this Ksrvpban Ans as 3 symbol of tbo Patriarth, Hp supports bU opi¬ 
nion by atithority flora Rnfbnus lit> li. cap, and 

flciivcs pvidenco from Angnsfin, Miral. I. i. c. 15.) fo prove that the 

!• srvptiaii'. placed an ox nearithe septflchre of Joseph. It appi ars also from Suldas 
(voce that Afis Wfts by some eotisidcred a svTnhnl of Josri'H: ** Ouu i.t 

magis tnr/weni jheif," ohsmves'Vo'sslw'i,tfnuil Jotrphiis Deuf. cap. penvtt. cvm- 
niatt 17, bos voretut, rerudcfww codices Hehriros." lint if Avis were the same as 
JosrPH, so must also be Se»a?is (or Sarai'is. as it i^- written by the Greeks) and 
*>siRjs; for these arc bnt<liff«rcnt naiAes of the same mythologicsrl personaxe. 

FactiiS est Joseph, guasi rex totius JBgypii, et vocavenmt fwm Apis,'' say« Kircher 
{(Vdip. A'gppt. tom, i. p. 19t». Horn. 1632); and he srives u- from Varro the roi- 
son why be was callc.i SrnAt’iS! Quin Area (inquit Farr.') sn qv& pnsi/us crat, 
Grtecc sen Mgyptico dintur Sejsf, uiuie quasi Area Apis, deinde, uuA liicri 

mutati, Tsaatfru dtefus esld' Also aceordiiiy to Strabo, Aj-ts was the same as Osins. 
“Of iuriy ("Axis) H eiiirig **1 'Or/gif (lib. xvii. p, 114.', Kd. Oxoti,) Hence it mav be 
inferred, ihat as .losreu, toijeUier wiih the names of. Arir and Ssrams, aIm* bare 
that of Osiris, tlie .annual mounjinjjji which took pl-ire in Efjypt for the loss of 
Osiris's body, and tlse eshibilion of an empti/6'onjf upon those oecasions weip 
coreinonie.s del ived from the loss of Joseph's lio^y, which nad been caned away by 
the J'ehrews when they left the country. Julius Pinuicos, who flonnshed under 
the two sons of Constantine, endeavours to explain the reason (De Error. Pnfau. 
Iteltg.) why Joseph w^as called SmAPis. In <>|>position to the Oric;m assign<-d by 
"Varro, for the name Seramp, it may be observed, th.it I’lotspcb Jsid. et Ostr. 
c. 2P) derives a notion which prevailed maiataiiiiny tliat Sp.rai’U was no pod, but 
a mere name for the sepulehrsl chest where the horiv of Anis wws deposited 
Orx uvau Vos aXAA ^AUfAOlK^ XOPON turtat isepd^tuilsu, Ci.t 

things which w«rc rejected by tbeGpi'eks aainepiiMstcnt with their re!igiao« oju 
iiions, may come much nearer, on this acemnit, to truth and Jo.our pwn. A very 
popular opinion has long been entertained, concerninjc an axtraneoas idol brought 
to Alexandria, by one uf ihorPlohHiiies, from the coast of PuntpR.-ttMch retjeivnl 
the appellation of Serapis upon it« arrival in Tgrypt; but th« mreppd Serapis is 
purely Egyptian,.. .and .1hldon«ki has refuted the c^lbn, by pr^itij!: that Seraput 
was worshipped in Mnmphis lung before the time onSje PtoloSHaioa, [Panth. Egypt. 
lib. ii. c. 3. p. 233, Frank, 1730.) awl bv showing fraib JBustathTus tfiat the 
wlwle story of this Sittotlic deity was derived from near Memphis. Thivs 

Tacitus, “ sedem ex qtiS transierit {Sera/ns) Mrmpkin perkibext, iuclyia'm oUrn, et 
veteris Egypti colitmen." Vet Gibbon seems 10 imply (Miil, c. W, vt>l, v. p.'.>0. 
lArnd. 1«07) that both the wahie and the idol were alike atranfets to th*, priests of 
I’gypt; and be sneers at the notion of Vdsslus, that the patriarch bedi| 

adored in the cotmtry as hull Apis, and thb ,«xtd Serapis, (Ibid, laaeaunte 36 :|l 
T he reader may consult tbd learned obsen'fttions of Boehart «pbrf ^hia-sobieej 
(//terozoxrort, tom. i,l. ii. p.. .'54, pp. 345^346, 343,346), and^sopf Jabldnski* «p«^ 
whkh Gibbon wav havo gmundwl h‘isaceptici8in,.altho«gh!?|i« iiws-iM^oi«li>ionci| 
ttifiAptherA , Tbe following passage of i^olkkloros, asfiSted..^ Ba<!Wrt/'p>*t've3f 
■'«h« to be of ancient date in'llgypt; “Apis, rebatipf^er 

oppf/iaiws giiU'V Upon the identity of and Jwwjjii 

are agmad.. **Sunl gut Arm eiS erapidsm imm.mtixwn 

.fosEPHUM vUeHexerinT} vse veritati coxTRAar* (^tuisis ie 

kispub. Ileb. Annot. Mtoiai. c. 17. not. i4.-., Tim. Anltj. ^M&golini, Venei. 1743). 

T3 Imltod 
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has been already shown, that of thcinselvcs they constitute bnt 
reruai^pg trares of a custom comniou to all the nations of an- 
llqiyty.. An ancient tiinivtlus for men of prince!j rank secnis 
.very generally to have coh^istaed of three parts ; the Sonos, the 
Pi UK or Heap, and the Of these, Homer mentions two 

ut once; as l>eiug tho^s: parts of a tumulus which were exter¬ 
nally vi,sible. As the }rractice occasionally varied among different 
nations, only one of these was used to denote an ancient burying- 
placc, fn Asia Minor, the SoroSg of gigantic proportion, aome- 
tinica stood alone, without the J'ile and the St£iC. In Scythia 
and in many northern countries the Pile only appears. In Greece 
jierhaps, althuiigli no imtance is^^cidedly known, tlie sluiple 
StCley without the Pile, might slwe to denote the grave of a 
deceased person^, The Pile or Heap ivas generally nothing 
more than a lofly ii^ound of earth ; more :arcly it was a magni- 
licent pyiamid, A square platform was left, in some imtances, 
upon the tops of those pvrauiids, as a pedestal for tlie Stele .... 
Heneo originated the appellation ol’ Herirtcfic Stelw (because 
Hermes had the care of the dead), and all the Grecian mytho¬ 
logy connected with tliemf. In America pyramids were* built 
in this manner by the ancient inhabitants of that gre; t continent. 
That those pyranuds.y#cre also tcinpl'^s is tiuc*; because all an¬ 
cient sepulchres were objects of woiohiji, and tombs were the 
origin of temples.. .. .By the account which (5fne!U gives of the 
Mexican pyramid.s at Ttotigifotart (a place of Gna',^ o‘. of Ado~ 
ration) f they were erected, like the Egyptian Pyramids, for se¬ 
pulchres 'rhe.jir.‘«t he saw was the pyrarni*! of the Moon, about 
^150 teet in Height, “It was made,” he savs, “of earth, in 
fitcp,s, likc'tlie Pyramids of Egypt;” and on the top of it was a 
great stone idol of the Moon. The pyramid of the Snn w'as 

Jnilcefl rrianbei'of aathoi'ii «nd coRimrn'.ilor^ by whovn this oi inimi is main- 
tained nmy Iw* cuni’idbred w.aiort' than a ron!i>t.rptnse to the ohiertions <<f BfK-hart 
ojitl of JaliltAiski.' 'Tirinns.^pllfetwo^. in Stt/jnt. Sever, p. 5P. E<i, H<irn. L. Bia. ifibi) 

Biidinon to tilt?above eiiOil rtienuoiis also Pierins and n.Trunios: and 
be further obsoivw*, Idque patet, tom ex nomine Serapm quod Ihoem notatj 
turn exmvrpine .iraapk, q«o, tesfe Pluiarobo, Osir svi>i'abatt(r, leyi eoiitmntatione 
«ic Josephiactitu- ■turn ex Hirrujilyphicm, quibus Osnidem des jrnaliant. pnia fiftnra 
bovis sen vrtnU> Tiotjls Lun»it So!is iusi^niti: itemjiivents imberbjs rum inodio ct 
calatbo in.icapite. CJusp in Jv.sephotti, cjnsquf bi ves et «pieas» M«tatetn. ct astro- 
logtK! peritiatn. ud ainu'^stin quadmut. Sub-soribitar Clemen'* AleKamliimm, Au* 
pontiBus, A. Lapide, et Boftfieilus.” See alao Spkneer deLe/(. Heb. Hb. 1^*0, 

' Sifl. Hjeri’P. Ughorst. de vero Dei Cultu, p. m, li.'j. edit Kthn- Mi- 

^ jfhael^ ^ Cuiiositqjb**, edit, .yenabur;:. See. &r. 

I* *“ «”«! Clfein. Alex. Id>. v, Tl«r preattSblHnqt't 

^ at Afe^odria. called “ fMuprp's may possiWy be a»i Cxam^do esf 

I FtaiuiS|k 

■f A'd(% ia.<^Sb^#«ip»«|se»Aed wpoalhr spptitcbraV&elc a typesof tliis Ejjlyptian 
Meruttr>^.v opitai Sgyptnsd TStmunaents, reprinted as a b«- 
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,r,ljL)ut 40 feet hij^hcr, and upon the top t»f it a vast statue of the 

Sun .Witiiiii tlic pyramid of thfe Moon were vaults where 

tfmr lungs huncd ; for which reason the rotul to theih is 
caHi'd MirAT(.nr, that is to say 7’Ae U^ay of the Dead, Pre- 
ci x)]y too aiter the manner in which the Pyramids of Egypt are 
'!nn o uided l»y sepulchres of a more diminutive form, the Mexi¬ 
can Pyramids have, as OmelU tells us, “ about them several 
artificial mounts, supposed to be burying-places of lords.*’ 
Another instance, and more remarkable for the similitude it 
bears to the principal pyramid of Egypt, is the great pyramid of 
Papantla mentioned by Humboldt, in which mortar may he 
dhrerned in the mterslitea the stones. It is an edifice of 

very liig’i antupiity, and was always an object of veneration 
among the Mexicans, 


LI I. rinlher Qu-uieSf as to the proper- Places in the British 
Sen.:,- j/ SiratOf of the Newcastle Gt lndsfone Rock and its 
jVifV. i A Sfietl Itonstonej and cf certain organized Remains 
found near Cambridge. By a Coiirkspondent. 


To Mr. Tillnch. 

Sir, — M Y gratefi.ll acknowledgements are due toN.J. Winch, 
Esq. for his pjompt and kind attention in p, 2(k‘>, to a part, of 
inv Queries iu p. 108 of your Magazine. It .seems now 1 think, 
that the “ bivalve shells” of Mr. W. ai'e the Myce ovatce of 
William Martin, and that the “Grindstone sill” ofW. Forster 
(fathom 244 to 247) is a far lower stratum than the Gatcshcad- 
fell Grindstone .sill: but 1 am still left in ignorance, of the par- 
ticui.ir strata to which these Myae and Newcastle Grindstone 
Quarries, are to he re.spectively referred ?.aud I presume tliere- 
fare to prefer these further requests to Mrf-'W. or any other kind 
friend of Geological investigation; rettuesting, in order to avoid 
mistakes, that they will mention the Name of the stratum and 
Fathom on Mr. Forster’s attached scale, in each instance. 

In wishing further reference to Mr, Forster's Scctioii to be 
made, I beg not to be understood by Mr. W. as conntenancing 
plagiarism, or as wishing to keepi out of homnirahle view, thh' 
names of those deserving m^ivui^Ah Hutchms^^ John son 
Miller (Millot must be a misprint),’^who are Wd to hav^first’ 
published the detached details ol|he Newcastle Coal strata^; but 
ufleroly prefer Mr. Forster’s work, aa being .thoj^ily 
of these valuable materials, in a pcrrluhU sball feel 
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lligbly.iobHgcd to Mr. Winch, or any other gentleman who ig 
pm&esfied of the Book atittl tlie two engraved sheets mentioned, 
who would send to you exact copies of these sinking accounts, 
with such introduction and descriptive matter coucerning them, 
dates of publication, &c. as may effectually secure to their authors 
the future credit of tliem, when recorded in your useftil deposi¬ 
tor)- of matters of fact regarding the British stratification. 

On looking through your last number, and that of the work 
in which Mr. Winch wiginally wrote, I regret, not to find any 
of the requested information from the respectable keeper of the 
Woodwardkvn Museum at Cambridge, as to whether “ charted 
wood, mutilated .fish, pentacrinmiL are rarely found in 
that neighbourhood, in- the undisttffbed substratum to tlie hard 
or flintless chalk (whether named Chalk-marl or Galt, is very 
iniiriaterial), or whether some of these Reliquia have not been 
taken from the superficial alluvial^ Clay ?. 1 presume however 

again, respectfully to prefer the above request to the Rev. Mr. 
H., or to any other of the numerous friends of science within 
the walls of Cambridge, and hojie that some of these will favour 
me and your Readers in general with a full elucidation on this 
point \ and which will greatly oblige 

A Constant Readek, 

Til another connyiunication which T sent you a few rlays a^o, n*com- 
inmcinif; a more t'encial rescarcli alTcr Fossil havt- endeavoured to 

give those distinyfuisliiiii: inarUs, by which Mr, W. Swilh and those who 
are tceitdint; in hi-, steps in the minute examumiioii of the fjritish strata, 
are C'liahlcH to dJstio;;ni'-h the alluvial shells and other organic itriBains, 
from those lodged m Ihf. strata, and to show the essential iinpoitancc of 
these disenmiimtious, —Having mentioned Mr. Smith, pennit me to add 
liero, that 1 liave very lately swn stuck up in Mr.Cary’s window, No. 181, 
•Strand, a i.ist of more than 380 SitbscriCen to Mr. Smith’s long-expected 
“ Delineation of the Strata of England and Wales,” with an assurance 
thdt thja.-Siune w'ill very soon he issm^d to them. If on pt ruking this re- 
sfwctaile fa-stof Kuniqsytt^hould he found almost entirely barren ef names 
famihac to us of late as managers of the Geologit al, Wernenan and 
other or writers in their'rransnetious, profcs>ing to have the scitne 

objects in as stimnUiU'd Mr. S, to coinnicnce his laboui’s 22 years ago, 

this circumstarKiC will not I am sure woigli witli or inriu:;e nny Gcnrlcinen 
of truc Brittsh feelmtrs, and who are well wishers to the proyros-s of kuowr 
lodge, Innger to withhold their jiatronage to a work, of British origin, and 
,, promising great iwtional advantages in the increased knpwledge 
prqveo woikitJg of our Mineral treasures. 


Lin. Mr, 
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LIII, A/r. Baowei;,l m Heply to J'heh.e; and on tome 
peduliar Properties of Light. 

To Mr. TiUocL 

S[R,—A CoRaESPON3>ENT in yaav I®5t Mitgazine, who signs 
liiinself J. H. Frere, Im been pleased to msinuatc that the 
sketch representing the arrangement of the strata from the Cer~ 
man ocean to the Irish channel, given in the preceding number, 
was taken from a section he had previously made and sent copies 
of to the Rev. W. Turner and Mr. Wynch, of Newcastle,, and to 
Mr, Grecnough, in London, l||fnst I shall be allowed sufficient 
I'pacc to repel the accusation, mOiigh it is with regret that I oc¬ 
cupy a part of your pages with subjects of a personal nature.— 

{ 'iitii I saw the letter of Mr. Frere’s, 1 had never before lieard 
either of that gentleman or his section; but 1 immediately wrote 
to Mr. Turner for an explanation, who informs me that some 
months after 1 returned from Newcastle, Mr, Frere did send a 
.section there; hut I can confidently appeal to Mr. Turner, Mr. 
Wvnchj or any person in that place, that 1 never received from 
them the slightest notice of its existence. I can make the like 
appeal to Mr. Grecnough ; and as I have not been at the rooms 
of i1k! Geological Society tor more than two years, I have never 
seen it there, nor have I heard of it from any of the members; 
(it may be observed that the Society has not thought proper 
to give it a place in their reeent<y published volume of Trans¬ 
actions;) nor can Mr. Frere name any other person who has 
cither directly or indirectly ac(juainted me with his section. 
1 believe Mr. Farev and many other gentlemen interested in .suck 
Kubjeets \v'im e equally ignorant of Mr. Fit*e^s section. The sketch 
sent you was laid down on Cary’s large*Map of England, which 
your engraver reduced. I did not attempt more than a general 
resemblance of the surface outline. In now <mgraving for 
the seootid edition of my Introduction to"^0eology, I have en- 
tlcavourecl to preserve the contour of the principal mountains. 
What coincidence cither of these may have witli Mr. Frere*.s 
section, I am to this hour unacquainted with ; but if two de¬ 
lineations of the sRine object laid down on the same ground'^pkn, 
and where the characters are so strongly marked, have not a, near 
resemblance, one or both must be manifestly erroneous. . The 
part between Cross Fell and Burtreeford Dyke was dfawn from 
Mr. Forster’s description : all the other parts were i^sntt’of 
my owii observations and inquiries. In my to 

Geology in 1813, I described several sections mtmo England, 
and in my Lectures at the Russell Ins,titption in 1812, 

1 exhibited a section of the rock formations betweeB litiH and 

Liverpool* 



Ba,'teUfcll in in Mr, Frcre, 

LIv« rjinoL Mr. Frere might with equal justice say that thcM* 
Wlpre also cojiied from hi» labours. 

'In tl>e last miiuUer of the Monthly Magazine, an anonymous 
writer has repeated the .same charge respecting Mr. i'rcre’s 
.section,mixed up with some^ illiberal voflectious on Dr. rbomson 
and myself, for having published Aji Account of the Geology of 
Northurnberlandl atiti Durham, Wc have indeed been guilty of 
regretting the too gi‘eat apathy respecting the dcstructit'n of hu¬ 
man life by explosions in the mines; it this have given offence, 

I am willing to bear my share of the censure; bnt with respect 
to the publication of information given by otheis in an Impro¬ 
per manner, I utterly disclaim tlu^hargc a.s false. 'Fbe only one 
who could have the slightest grlSids for conq)iamt, is the gen¬ 
tleman W'ho I since understand has waiUea u paper on the same 
subject (Mr. Wynch); hut 1 have his assurance communicated to 
a mutual friend, that he has not now, nor ever had, the least 
reason for complaint against mo for what I have piihlia'ied. 

To return to Mr. Frere. From hi.s letter it might be inferred, 
that after he had made bis section, he put the mountains into 
his pocket to prevent any hue from attempting the same thing. 
If he has done so, let me entreat him to place t.!.cm in their old 
i.tatioa again, and content him.self with threats of pains and 
penalties against all future diawers of jilaiis and sections. Tiie 
observation.s fixun which my aection svas framed, w'cre, however, 
made previously to Mr. Freie’s monopoly of the mountdins; I 
ought not therefore to incur his di-splcasurc. 

Mr. F. says, if my section were not cojiied from his, he must 
place himself in the degrading situaiion of having copied from 
me. This is a dilemma of his owm choosing; ]>ut 1 may tell hiin 
without fear of contradiction, that he has plaec<I lumself in the 
more unpleasant situation, of having brought forward an aveusa- 
tjon without any evidence whatever to advance in its support. 
From this difficulty Mr. Frere can only extricate himself by can¬ 
didly admitting tliati' He has fallen into a mistake (perbap.s not 
very unooKMnon in life), namely, that of supposing liimself and 
his labours to be better known than was really the case. 

, lu what I have stated, I by no means wish to be understood 
' ^s'4isp3faging Mr. Frere’s section^ which I have not-seen. From 
hiG residence in-the country, it is reasonable to presume that 
it may he a more correct representation than the one I have 
giy«!nj and 1 hope Mr. Frere will favour the public with an 
epgi^ng .and description of it: 1 cun assure him there is no 
publication will' give gvcaier pleasure than to 

' sli^ 

' H. BaKEWIiLL. 

April i3, iSLl. 



(md on some peculiar Properties cf Light. 
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P. S.—Tfjc very iiij^ouious experiuents of Captain Kater (in; i ( 
list volnnio of the PIiilosoj)!)i(.\j TraOsancticmsi) on the din'erent 
^uantitiv's t'f reflected by the Gregorian, and Cas-segraii) 
Tckscopes with bpeculii of tlk same aperture, appear to prove 
that wiicu the rays of light converge to a fheus, a considerable 
part ot tliein are (as far as affects the sight) e?£tiuguished before 
Jiey diverge again. I do not know whether similar experimentii 
have been made with refracting telescopes, with a view to craifirni 
•his fact; hut there is one case well known to tlie earliest optical 
v.riters that has hitherto been unexplained, but which I coiweive 
'Liffers a full and decisive confirmation of the same phienonienon, 
Li the original telescope of G|^eo with a concave eye-glass, 
the rai's are intercepted befoti^hey come to a focus; and 
' ?)ouuh this construction was laid generally aside on account of 
Lie small field of view; yet such is the siuveilor brilliancy of the 
effect, that Jupiter’s satellites may he seen with a common re- 
frac.tci of twenty inches in length, with a concave eye-piece, more 
distinctly than with one of four hot wlicn a convex eye-glass is 
U'jed. Having vvhr'u nschool-bov amused inysidf with the con¬ 
struction oi telescopes of this kind, I was well acquainted witli 
the effect: on i-cferriug to optical writers for the cause, I was 
informed that it arose from tlie cMurue glass ladngiruich thinner; 
and by later writers, that tlic effect was produced by the flint glaws 
vff the evet-piecc correcting in some degree the al>erratu>n froi 
the different refraiigibility of U)e rays, as in the achromatic ob - 
ject glass, Witliout denying that both the above causes may con ¬ 
tribute somet'nlng to the supeilor brilltaucy of the object, I ain 
persu.uk'd that the solution which is offered by Capt, Kater*^ 
fc'X[)eriineiits is the only one that will fully account for the div- 
ferent «tffe(;ts of tl«e eenvex and concave eye-glasses in refracting 
telescopes. It is much t<» he desired that Capt. Katcr, or other,;, 
who have leisure for such espevinieiits, would prosecute thoM: 
iisquiries, as they cannot fail to contribute much to the improve¬ 
ment of ojiticai instrnmeiitK. They will elucidate one oi 
the most interesting sufvjecis of philosophical investigatimi, re¬ 
specting the effects produced by the rays impinging on <lifferent 
surfaces, as well as on eacii other under different angles, and the 
still more extraordinary cfff'Ct of tbeir impact on each otlier ts. 
tliey converge to a focus. Those who have attended to tlie 
experiments of M. Mains ami Dr, BrevVster will immediately 
perceive the importance of Capt. Kater’s discovery in reference to 
the p!iae»iomena of the polarisation o^ light If the particles 
light have each a positive and negative or attraetmg a^id rcpel- 
llng pole, us certain eypcriraeiits appear to indicate, may not the 
viypo^iiig j>C‘Jes of some of the pgjtides ,he l}^it)^fhS"‘tSO'‘:liBar to 
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On CoalFoimallons* 


(^Sacr, ,m at the focal point of a lens or specnlmn, 

, ^ to be neutralisKcd, ifiad thereby lose the property of acting 
upon the retina ? R. B. 

•' LIV. On Chai Fofmuiont, By W. H. Gilby, Esq. 

T&Mr,mocL 

SiE,—^TL nn following reniarh^ have originated from a ])aper of 
Mr. Farey’s in the last number of the Philosophical Magazine, 
respecting the coal formations in North Wales, and the relation 
of the red ground to the coal airoits accompanying strata. From 
the general tenor of this paper, Mr. Farey seenrs to claim the 
credit of having first brought forward to the notice of the public, 
the fact that the difiereut beds of the red ground so widely distri¬ 
buted through many parts of England, lie in an unconforinable 
position over the inclined coal measures. If that gentleman had 
consulted a description of the neighbourhood of B^stol, which 
you did me the favour of inserting in one of your late numbers, 
he would have found that this circumstance had been then most 
espiicitly detailed. The arrangement which for the sake of 
liiclhod and clearness 1 followed in that paper was entirely founded 
H]>on this very circumstance. For as the formations in the neigh¬ 
bourhood of Bristol cousis|; either of inclined strata or of such 
.'IS lie uuconfonaably in on horizontal position upon the tops of 
the inclined strata;” I b^gan hy describing those of the first de- 
vseription, comprehending the inclined coal measures, the moun¬ 
tain limestone, and other rocks which dip under them. I then 
proceeded to treat of the unconformnhle horizontal series, be- 
giniiing from tl:je beds of the red marl and passing upwards to 
the lyas, &c. As this account was printed in a journal which 
Mr. Farey is in the habit of making the repository of his prae- 
/icfl/observations, I cannot suppose that he vvas unac<|uaintcd 
with itand as he has alluded to no ivriter who had noticed the 
fact before him, he plainly washes to appear Jis the first an¬ 
nouncer of it. It is very evident, therefore, that Mr. Farey has 
acted in atj unfair and disingenuous mannei;'in manoeuvring for 
hithsclf a gloriolu, which he jdoes not deserve"; abd whatever con- 
sigquenee maybe attadied to the observation,— and I clearly see 
that it is of considerable importance to coal proprietors,—I shall 
at least be entitled to the priority of having ascertained it before 
Mri'I’Farey, inasmuch as my paper was printed full half a year 
before his.---| ,€snnot suppose that Mr. Townsend is ignorant of 
the r«|aliO|t ground bears to the coiil measures; 





sm 


New Processfm’ iSmeiiv Tartar, 

Imt, I believe, it would not be very easy to collect tfee feet froia 
bis writings. As fer as 1 yet know, my deaeFiptkfo of forma¬ 
tions in the ncighbourho^ of Brktod eostaine^ tbe first aisd 
most distinct information as lo the |K)si4cm of 

beds of the red ground over the inethi^ eoai i|kea<suces ; and at 
this moment it is peculiarly gratifying to me to^ state, that Pro¬ 
fessor Jameson, while lecturing during the csontse of last week 
upon coal, did me the honour to allude to my paper, and at the 
same time mentioned me, as having first observed the real posi¬ 
tion of the red ground, in regard to the coal and its accom¬ 
panying strata. ^ 

As Mr. Farey plumes himself «o much upon his practical 
knowledge, and as he seems to have seen so much of the rod 
ground, I cannot but be surprised that be has been so long in 
the dark as to the beds of the red ground overlying the tops of 
t!ie inclined strata. This formation must have very different 
characters in the country where that gentleinau has seen it, from 
those which it exhibits in the district whicli has been the sub¬ 
ject of my examination. There the nio&t incurious observer 
could not but remark, in very many places, tlie beds of the red 
ground, that is to say, the coarse breccia, the red calcareous 
sand-stone, and sometimes a loose clay-stone abounding with 
gypsum, occurring in an unconformable situation, sometimes over 
the coal measures, and at other times over the inclined rocks 
that inclose the coal tract. ,,These remarks, I believe, will be 
sufficient to show that Mr. Farey has claimed what he has not a 
fraction of a right to; 1 shall therefore conclude by subsciibing 

Sir, 

Very respectfully yours, 

Siir^oons Square, Pdinhuri'h, W. H. GiLBV. 

April 12, 1GJ5. 

p. S.—\Vant of leisure has prevented me from sending you 
some additional remarks upon tlie stratification in the vicinity of 
Bristol, as also some observations respecting the red ground, the 
red sandstone, and the point to which, in tlm Wernerian system, 
the Bristol formations are to be referred. These 1 hope soon to 
submit to you, . ' i'V 


LV. Mr, Hume’s New Process for Emj^iic Tartar, 

To Mr, TillocL 

biR,-r« About two years ago, I was requestcxl fey^somc mem¬ 
bers of the Royal College of Physicians, to turn my thoughts fo 

the 
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New Proem for Emetic Tartar, 


ttic prejpi^4^on of Tfirtar^ apd more espcciallv to ^ucii 

process^ ^is wptild admit of/the common Hack sulphur cl fj 
antimony bemg«emplpye^d‘., - 

Having succeeflp|' ija endeavours to attain this object, and 
received the most ample feestimoi^jals from my friends and many 
other practical chemists^ of tlie perfection, praijticabil'ity, and, 
{.avmjf in respfflec to expense, hy following this process, I shall 
on ine present occasion, just mention in general terms .the pre¬ 
scription itself, and then leave any observations i may have to 
ofier; on* the subject, or on the labours of others who have pre¬ 
ceded r^e,'^for another opportunity. 

r, j 

, Antimoniijm Tartarisattjm. 


Two parts of black sulphuret of antimony in fine powder, and 
one part of nitrate of potash arc to be mixed and added to tv o 
parts of sulphuric acid, previously mixed ivith eight parts of wa¬ 
ter and suffered to cool. By a due application of heat a proper 
oxide of antimony will be formed, which wdien thoroughly washed 
is to be boiled, while yet moist, with two parts of supertartraie 
of potash and a proper quantity of water. The solution is then 
to be filtrated, evaporated, and treated after the usual maimer 
for crystallKation. 

Although I succeeded by other methods, peculiarly iny own, 
to prepare this very important medicine, yet, upon the whole, 
I am disposed to prefer the formula which 1 now lay before you, 
more particularly as it is safifctioned with the decitied approba¬ 
tion of tho^ #hom I wished to'serve and consult. 

I have here adopted the nomenclature of the College, which, 
after all, is as correet and convenient as any other that has been 
proposed for this articlt. ' 1 profess, indeed, to be an advocate 
for many of tbe arbitrary names, especially for such bodies as are 
beyond a binary composition; and, where the ingredients enter, 
as "in emetic tgrtar^ alum, Rochelle salt, &:c. in propor¬ 

tions,' tha/nihd ia perfectly admissible; I should propose, there¬ 
fore, to.^tyte both these preparations of tartar, at least under 
; their .present tildes, viz. antimonium iartafisc^um Jind soda tar- 
* tark^ta, _ ' 

I remala, sir, , 

Your obedient servant,, v 

Aetc, Apnl i4/i8t:.. Jqs. Hume. 


LVL On 
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!^VI, On Varlonate of Ammtma as a Manure, 

To Mr, Ttlkch, 

\ 

Sir, -7-1 WOULD beg leave to recommend to your agi'icultnral 
leaflers the use of the liquor j^^oduced in the distillation of coal, 
at the Gas Light Establishments, as a valuable matmt^. Jt con¬ 
tains principally caibonate of ammonia; and thio, accortiiqg to 
Sir II. Davy in his Elements of AgiicUltnral (’hemistry, quarto, 
page 267 , was found to jprodiice more luxuriant effects upon 
M)inc plants on which he tried it, than any other saline solution 
he made use of. And he very justly observes, that this result 
might be expected; for carbonate of ammonia consists of carbon, 
livdrogen, oxjgpu, and azote, the priivciplcs ot which all vege- 
tahlc^ are compc'^ed. But Irom the circumstance of this liquor 
containing a little sulphur, theie is anotecr valuable pre perly it 
po‘^ses^es as a manure. If it he diluted in the pioportion of one 
gidlon to three of wa^^cr, and then applied, it will hate the effect 
ui destr^ning insecis and grubs which hcqu'.itly prove so de¬ 
structive to growing crops. In the propoitioii of one gallon to 
sixteen or eighteen of water, it may be applied to all green crop<» 
with effect. 

The tar that ispioduccd in the same operation, when mixetl 
very largely with sod in the jiiopoitum ot a*gaUv'ii to about a 
wheclbariow of mould or mail, and this mixtuie used as a com¬ 
post and ploughed in, or applied as a top dressing, will also be 
found a most valuable and active itiamiire. 

I remain, sir. 

Your most humble servant, 

April 17, 1815. C. D. 

LVII, Proceedings of Learned Societies, 

ROYAL SOCIETY. 

Apill fi. A PAPER by .1. Knox, Esq. was commuidcated by 
Dr. Young, detailing a seric^^ of expeiiraeuts on coloured con- , 
centric rings, by of lenses, oa a piece of plain mirror, or 

on a table liefore'a^ndow. It appljars^ accordii^f to these ex- 
peiimei its,, that the thickness and number of glass plates produces 
the variety of Voloured appearances. Thus, apiece of common 
crown glass laiil on a table opposite a window, andawherod 
held over it, tlie ‘hadow ii t>eon double; with two pieces of glas? 
placed on each other in the same manner, tlie ali^ow appear^ 

1 1 chic, with three pieces quadruple, and so bn; ftlwa}s 

incfp'i lug according the rcflectmg* a^dtffihaew?;^ snpaees In* 

• Cl ease. 
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crease. By using a Idns instead of a flat glass, coloured fringe? 
are sectiH' with the first lens the colours appear ia a line; when 
the second, lens is'^ddpd tnit, the fringes of colours iheu assume 
a ciroular form j'Vt?%n a thii^ is applied, a new series of coloured 
fringes appear, "Vhich the author calKs inteweetionary frTnges. 
Coloured rifigs ^Iso appeaif !n tho^ experinmnit^, theas in 
Dr. Herschers researches. Mr. K. used a black cardf^he same 
as D¥. H. He also painted the under side of his glasses, in order 
to prevent'the appearance of coloured concentric rings, find the 
better to observe the nature and modulations of tfie fringes, which 
had uot been observed, by preceding experimenters, and of which 
he endeavoured to make tolerably accurate drawings. The au¬ 
thor very modestly avoids drawing any hasty 'general conclusions 
from his experiments, Imt seems to think tnat'teflcctidn and re¬ 
fraction are siifeeieut to explain all tlie phaenomeua of coloured 
concentric, rings, by the scjlutiou or separation and eomhijiatiou 
of rays without Any intervening plate of air, or fits of easy trans- 
inissiopj as supp<»sed by Nt'wton. He found that in vacuo, in 
water, or in air, the same rings were produced .5 hut nitric and 
other heavy acids destroyed holh tine rings and colours. 

Baron \ on, Humboldt of Berlin, and Messrs. Bi^ and Gay 
Lmsac of ^j,Paris, were severally elccicfl this (being the 

first meeting after Easter) foreign members ofithe Society. 

April 13. Tiie teleratt Major llcnncl furnished another long 
pa])cr on the subject of ctirrcuti? in St. George's Channel, in addi¬ 
tion to and illustration arbisfqgrmcr paper published above twenty 
yeafs ago (17||*1) on this subject. He cldefly dwelt on a NW 
current proceeding IVonuCt^^e Fiuistcrre to Cape Clear and the 
Scilly Issles 5 his facts were taken from old journals kept on dead 
reckonings, in 1737, aJ |4 some books on navigation published in 
1755 .. He also menfibtied the experiment of a bottle being 
carried by a NE current to Cape Oitegal, Stv. 

April 2(1, Part of a very curious and important paper by Sir 
H. Davy,read, detailing some of bis new and curious ex- 
perim^^'j^iW discoveries on tlie combinations of iodine witli 
oxvgep Wd,fhe add.s. It appears that, ityhea, oxygen is com¬ 
bined with iodine, it first assumes a past^'H^gelatipous appear¬ 
ance, and afterwards becp|ncs solid ; with ?^f|»huric and nitric 
acids somet^^ similar o^f^rs: these fiolid^j^^feStat|(p 8 Sir H. 
iresfy pixjpe?lT|r^al|s oxyiodats, as they differ sm^^ially from 
adi riifi other salts the names, of which Gay 

irussac, howeter, having anticipated the existencebodies, 
P#opc®edj.to mil them iodates; but this name, Sir H. justly oh- 
serte*, eonyeys a Vety erroneous idea of their r|eat character, which 
is-f^he colour of fh^.aalts'i^iproaches 
te untoiuil^cd‘iodine pre¬ 
sent in ^ ' KOYAJ. 
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aOYAL INSTOTUTION. , 

Mr. Erande’s seventli lecture related cxckisavely to tlie dJsco- 
verie# of Mr. Citvendish, and to state of chemical phfloso- 
phy at the period at which h|i terminated his auccess^ul career. 

Althoii^ Van Hehaont, Mayow, and others were acquainted 
with inflammable gaseous fluids, the nature of the principle upon 
which yieir inflammability depended had been but very imper¬ 
fectly guessed at, till Mr, Cavendish turned his mind to the 
subject, and published upon it in the Philosophical Trainsactions 
for l76Uf Tlie nature and properties of inflammable air are 
tliere dwelt upon with a masterfy perspicuity, and its leading 
peculiarities particularly developed. 

That the combustion of a mixture of this air- with common 
air produced moisture or dew, had been observed by Macquer, 
Priestley, and others; but its source was hidden until exposed by 
the acute suggestion of Mr, Watt, and the decisive experiments 
of Mr. Cavendish, who burned by means of the electric spark a 
mixture of two measures of inflammable air, and one of dephlo- 
glsticated air, and obtained an equivalent weight of pure water: 
thus was tht composition of this univi'rsal fluid (till then deemed 
elemental^) demonstrated with an exactness and precision of 
which chemists had hitherto had no example. 

Mr. Brande said, that the subject upon which he was then 
engaged was of such consequence in the history of the Fi cnch 
chemical revolution, of which he should consider the merits 
mid demerits in his next lecture, tli^t it would bl proper to ex¬ 
hibit a few analytic proofs of the correctness of Mr. Cavendish’s 
general views. The decomposition of steam by red hot iron, and 
of water by the galvanic battery, were then shown. 

Several singular properties of hydrogen, or inflammable air, 
were illustrated 5 especially the production of musical tones by 
the combustion of the gas in tubes of different diameters and 
materials. 

Having noticed Mr. CaveuiHsh’s second great dieebvery, that 
of the composition of nitric acid, the Professor entered, at some^ 
length into thb dfeussions which had arisen concerning the 
identity of ;hy*|jrpgi^ and phlogiston,, and showed, Jay several ap¬ 
posite exp^n^t^ ihe additional strength and probability which 
the phlo|jls^ hypothesis had attained in consequence of the dis¬ 
covery of fti%mmable air; he said that, in treating of the anti¬ 
phlogistic doctrines, he should draw a comparison between tlie 
facts upon yvhich they are founded, and those whkli support 
Stahl’s notions^ Having put his alidience in Mr. 

C avendish’s priitdpal discoveries, Mr, dfgi'e&d iarortly 

Vul. 45. No.' IJ upon 
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tlie peculiar genim and talents of the distoverer: he espe- 
eially praised the mathenntatical precision and statical accuracy 
which glitter in Ins^dissertations. He should not endeavour to 
draw a pai allcHhetwfeen the pliilosophical character of Mr. Ca- 
v^endish, and that of his fellow labourers in science, for he ad¬ 
mitted not df comparison ; he was himself alone.” 

Towards fhe conclusion of his lecture the Professerf summed 
up the additions which the labours of Black, Priestley, Sclieele, 
and (’avendish, had made to the slock of cherrdcal knowledge ; 
the eleineiits of the anrieids had vanished before them ; air and 
w’ater had each been decoinpomulcd, .and had yielded new ele¬ 
mentstheir pro])ertie.s had been investigated, and the inquiry 
had thrown an entire new light upon the science; such w'ere the 
favourable auspices under which Lavoisier and his associates 
entered the field of chemical philosophy. 

Mr. Braude in his eighth lecture resumed his History of 
Chemical Philosophy with the dlscoverios of Lavoisier and the 
views of the French School. With Lavoisier, as with his prede¬ 
cessors in the field of theoretical ciicmLtry, the plirenoinena of 
combustion were a leading object of attention, and Black’s 
theory of latent heat was assumed as the groundwork of his new 
views. Oxtgeu was considered as the only supporter of eom- 
jjustion ; in its gaseous state it was regarded as a compound of 
a j)eculiar basis, combined with light and heat; during the ])ro- 
cess of combustion tlie ponderable basis united to the Inirning 
body, while the light and heat were developed in the form of 
flame. Oxygen, as its nrune imports, was also looked upon a- a 
necessary constituent of all acids—it was described as the uni¬ 
versal acidif) ing principle. 

Having illustrated these views by experiment, and enlarged 
upon their applications by the French chemists, the Professor 
proceeded to notice the weak aiifl faulty juirts of the theory which 
had heou raised upon them. In regard to the evolution of heat 
and light depending upon the transition of oxygen from the 
gaseous to the solid form, Mr. Brande remarked, that it often 
took place during the change of that principle from its solid or 
liquid, to its aeriform state; as in the combustion of gim- 
powder, and of oil of turpentine and nitric acid; that the re¬ 
sult of combustion in oxygen gas was often itself gaseous, and 
that numerous substances burned with g^eat eneigy and splen¬ 
dour, independent of the presence of aeriform matter : this was 
shown b5’ several experiments; the most striking was the Vivid 
combustion of phosphorus, on being brought into contact with 
iodine ^ C^uhausted receiver. As to tire necessary presence 
of oxygen^ acids, the ^^of^fcor rem^ked^ that although many 

• ' acids 
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a(‘Id<5 contain it, there are many without it * ahtl that it exists 
ill the alkalies and in the earths ; .this wjW iHustrated by 
the combustion of aitlphiir in oxygen, WhichjarpduCed sulphurous 
acid; the acid thus formed was thcii trSsliSretl to a retort 
containing potasshitin, whicl.| was made to burn in it, and thus 
generate an alkali: oxygen w4s therefore exhibit^^ alternately 
as an clement t)f an acid, and an alkali. * 

Hence we are to conclude, in direct opposition to the tenets 
of the French School, that acidity is not dependent upon oxygen, 
but u})on the basis it unites to; mid tiiat combustion may be 
eijnally independent of oxygen, and must be considered as a re¬ 
sult of powerful chemical action, or other violent motion of the 
atoms of bodies, not as ensuing from the mutual agencies of any 
appntpriafe principles. 

The identity of charcoal and the diamond was one of the most 
singular and important of Lavoisier’s original discoveries; he had 
shown that both produced fixed air or cnrlionic acid during com¬ 
bustion ; and it was since supposed to have been proved that the 
quantity of fixed air generated by burning the diamond in oxy¬ 
gen, was exactly cipial to th.at olitaiiied from the s.ime weight 
of charcoal. The Professor said that the most eminent chemists 
had been engaged in this inquiry; he exhibited their different 
modes of experimenting, and noticed particularly the elegant re¬ 
searches of Mr. Tennant, whose loss society has lately had to dc- 

' mm 

j)lore. 

Mr. Lrandc conclmied this part of his sulyect with the in¬ 
vestigations instituted hy Lavoisier to ascertain the nature of the 
atmosphere, and the proportions' of its component parts, and 
terminated his lecture with a short account of the character of 
that philosopher, and of his melancholy death during the vio¬ 
lence of the revolution in 1794. 

“ By some,” said the Professor, he has been extolled as the 
most towering genius of his age, by others stigmatized with the 
dishonours of plagiarism; but these are the extremes *of panegyric 
and malevolence, each equidistajit from candour and truth. 
His merits were distiuct and peculiar; but those who have cen¬ 
sured him with the uucandid appropriation of the thoughts and 
discoveries of Rey and Mayow, of Black and of Priestley, have 
unquestionably some grounds for the acctflUitiou. Let us re¬ 
member, however, that Lavoisier w'as never fairly confronted 
with his rivals and antagonists j that unintentional inadvertency 
often hangs upon scientific ardonr; that in the eagerness of pur¬ 
suit he mayliavc neglected that which in a calmer hour he would 
have seen, regretted, and acknowledged ; and that in ilhh hurry 
of discussion, ind heat of contrewprsy.^ he was to 

eternity with all his imperfections mi his head/* 

U 2 HfeRWANUN 
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KiaWANIAN SCJCIETV OF DUBLIN. 

The readmg of Essay ph the Origin, Progress, and pre¬ 
sent State i<rf with,Observations on the Inadequacy 

of the Hypotlieses, &c. &c.^’ by M. Donovan, Esq. Secretary, 
was eontini^. 

AjiyU‘5. rinaminution of the hypothesis of Volta.-—An arranged 
stale^e^fe^i this philosopher’s opinions was first given, with the 
fundaiBi^^l experiments on which tltese opinions were grounded. 
The principle »f the disturbance of the electric equilibrium was 
first conceived that, for reasons assigned, this 

principl^fis’^i^pngnant to the known laws of electricity j that it 
is not $nppbrted by ftny of Volta’s experiments but one, and that 
this Uea tinder a tiyo-fold objection : first, it admits of a different 
explanation; and, next, it has not succeeded in the hands of 
others. The structure of the pile apparently affords a proof 
that contact produces electricity ; but experiments were adduced, 
which appeared to prove that during the contact of the plate.? 
there is no electrical appearance, tivat these arc jiroduccd be¬ 
fore the contact takes place, and after it is broken ; or, in other 
words, that the evolution of electricity happens when the plates 
are at a minute distance asunder. The experiments of Wilson 
j>roved that during contact the electrometer is not affected : 
new experiments were detailed, showing that metallic electricity 
obeys the common law, and that contact of conductors Instead 
of disturbing restores the equilibrium. The effects of placing a 
rnetal between two others of a similar kind were next examined. 
Volta conceives tlial two eleetnc currents are excited in oj)po- 
sitc directions, which therefore destroy each other: hence, in 
such a .situation of the three metals, the equilibrium is main¬ 
tained, aiidf;,|iCcordingly the electrometer is !|i>t affected. The 
author showed, .that the three metallic jiicces thus arranged 
display phaenomeiiu which do not belong to these metals under 
ordinary circumstances ; and, therefore, since the electricity is 
in a stjitc of repose, what is |he cause of the effects. A great 
variety of otlier considcratiou.s were adduced, from the whole of 
vfWhich the precise state of the question conceuiing the .agency 
of contact was concluded to be as follows. The principle is op¬ 
posed by the laws t# electricity: it is founded on experiments 
which..i^mit of a different explanation, which were made with 
a doubtfiil jqipwfltu.s, which did not afford similar results when 
instruments less liable to fallacy were employed, but in some 
cases entirely opposite : it is proved that contact iiuftcad of^is- 
turhing restores thf oquilibriuni; and that some pluenomena of 
contact iim ihexpHcabiedjy tl^ principle, whether the electricity 
be in actiim or at retit* ‘ ^ 

# ^ Waving 
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Wavinj; tlie objections to tJjuis,^j8a^ of ,^|jc hy}>Qthes% a . trial 
Wiib made liow far the phaenomeiia o'f* gi^vanism are esjilained 
by the principle in question, suppo^irig it t|aqe. A series of ar- 
qurnents were adduced, te.ndiisg to thkt the. increasing 
sitive and negative states of j»th6 p!0e towards the top and bot¬ 
tom are not wade necessary, but rather counterinj|icated by the 
hypothesis : that contact w?wh both ends of the pile ought not 

to be necessary in order to receive tire shock. Experiments 
wade vvith a pile of a thousand plates ofliighly polished zinc 
and copper |)lates were detailed, the results of which were con¬ 
sidered to prove that the electric states of the est^erpities are 
very different from what has been supposed by Volta others. 
7'he effect of the!*!laline solution interposed in the pile vvas 
shown to have little relation to its conductiiig power, and the 
efficacy of oxidation of the plates, as supposed by Voltja, was 
considered highly improbable : but this })att of the subject vvas 
deferred for a future discussion. 

II. Examination of the hypotliesis of Fabroni.'—1'his hypo¬ 
thesis is directtly opposed to that of Volta: in the latter, electri¬ 
city is suppose<i to be the cause, and tlie cliemioal pbajiiomena 
no more than effects: in the former, the chemical action is con¬ 
ceived t© be tlie cause, and the electrical appearancc.s are con¬ 
sidered effects. That the effects called galvanic are always pro¬ 
duced in consequence of chemical action, and never else, the 
author concciv'ed to he a true proposition in il.s fullest extent; 
and experiments to prove thatthere is not one militating instance, 
had been already laid before the Society in the statement of a 
new theory of galvanism. The other ])rinciples of Fabroni’s 
hyjiothesis it was considered unnecessary minutely to investigate, 
as several facts mid arguments adduced were plainly, irreconcile- 
ahle to them, “^e consideration of the main ppoposition of 
this hypothesis, it was observed, came under discussion in a more 
advanced peri(»d of the t'ssay. 

ill. Examination of the medium hypothesis adopted by the 
British philosophers.—Drs. Wollaston and Bbslock were the first 
who attempted to reconcile the two preceding hypotheses: with 
Volta they considered electricity the agent, but with Fabroril 
supposed riiaf this electricity was evolved in consequence of che¬ 
mical action. Sir H. Davy proposed a further modification. 
He conceives with Volta, that the. contact of the metals k the 
primary exciting cause of the evolved electricity; that electricity 
kjl h e ageiyt in galvanic phaenomeua; but with Fabroni he al- 
l^ii that chemical changes are essential to the continued action 
of the pile. The disturbance of the equilibrium by contact, it 
was observed, lies in this hypot||j|^ |aider the same objections 
as ill that of Volta* The exaltation of the two sta^ of clectri- 

U 3 # city 
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city ill the galvanic series, attributed by Sir H. Davy to inductmt, 
was conceived to be not founded upon any known law of electri¬ 
city: in all cases, of iudnctiou, the intensity induced is never 
■greater than that d' the hidiicing ^ause; and this was illustrated 
by various experiments. Numerous objections were .made to 
this eKplanaiion; amongst others it was stated that the prinid- 
ple of induction is unnecessary, that it canhot ojierate, that if it 
did it would not explain the phenomena, that it excludes the 
state of electric neutrality known to exist in the middle of the 
pile. It wa^ also objected, that although the hypothesis con¬ 
ceives the separation of the dilfcTenlly electric elements of the 
saline s^ution interposed in the seiies to depend on the difference 
of electric state in t!ic metals, yet the sam#ke|)aration is effected 
in cases where cxjierimcnt proves that ncgnti\c electricity is not 
present, Conbideratioiis were also adduced, ivhich seemed to 
show that neither pirsilivc nor negative electricity acts any part 
in the separatitni of the combined.elements. 

In the hypothesis of Davy, water is ussuincd to be insula¬ 
tor: and u]>ou this (juostiou rest the claims of the whole. Va¬ 
rious experiments were stated, designed to juove that water is 
a very perfect eouduetor of low intensities, and whenever it is an 
impcrlect conductor, that it is only to the highest intcnsltie.s. 
But whether water be or be not an iusuiator, the result was sup¬ 
posed to be cipially unfuvjjuiiiblc: il its insulating power he de¬ 
nied, every princijjle of this doctrine is siibverled; if admitted, 
it opposes some of the facts which it was intended to explain. 
Various other impel feci ions of fSIr II. Davy’s views were noticed j 
and this part of the essay comluded with some general reniiuks 
on the contradictory natuic of the fundamental principles of 
galvanic hypotheses. 

[To be cuutmucd.j 

FRENCH INS'lITtl'i'K. 

[Contliiiied froji) p. 

M. Augustus St. Hilaire, whose papers on Botany have been 
fief|uently mentioned, has this year made some observations on 
several families of plants, i^ yvbich the piaemta^ i. e. the part of 
the fruit to which the seeds adhere, is simple, and placed in the 
midst of the fruit like a column on an axis. 

When the sUi^iit of this column is free, the route by which 
the influences of the polU'ti are tvimsTiiitted from the pistil ;||lhe 
seeds seeihs to he sufficiently eoni]dieated, and is fomwiby 
veMls wUi<*h creep akmg even the sides of tlic fruit, in order to 
penetrate into the plae©pta l||i5 its base, and proceed to the seeds 
side by syU; with tlie nutritive vessels. Such k in fact the pro- 
* * gross 
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gress of these vessels in the Am&ranla^e^i, according to M. St. 
Hilaire; but tills observer has remarked that in most of the 
plants of the-class at present under his observation, and particu¬ 
larly in the Priinulaceof^ tile PoHalaoene^m^the Cary op ky Hern, 
the fecuiifiation is produced in a store dire^^t way; ^nd for this 
purpose there ejtist. originally very slender vess^s proceeding 
from the basis of the style to the summit of the phicenta. Tlie:ie 
threads are destroyed after fecundation, and it is then only that 
the summit of the placenta becomes free. 

M. St. Hilaire also adapts, as constant, the existence of a 
point or of a pore different from the umbilicus, by which the 
fecundating vessels arrive at the grain, and to which M. Turjrin, 
as mentioned in #|lrecediiig report, has given the name of mi~ 
cropitis. 

The purely botanical part of M. St. Hilaire’s memoir pre¬ 
sents nunIV (Juservatious in detail, unfurtimatelv very little sus- 
ceptihle of analysis, (in the particular characters of certain plants 
of the families which he has (examined, some pf which seemed 
to him to serve as the types for new genera, and others ought to 
pass into families different from that in which certain im})erfect 
observati<jns had hitherto placed them. 

The pisang, banana, or fig-tree of \dani is a herbaceous 
pliint, of the height of a tree, very remarkable by the enormous 
extent of its leaves, and celebrated for the utility of its fruits, 
w'hich furnish the inhabitants of the torrid zone with one of the 
princij)al articles of their food. Cultivation has multiplied its 
v.arieties to such an extent, that there are as many kinds of it as 
of apple or pear tree^s. 

M. Dfesvaux, who has collected all that has been written on 
the banana, has reckoned forty-four varieties in the common 
species, or thel^.fa paradisinca oi' Limueus, and tliree species 
distinct from that: viz. the m/i'iCi iapm/itum Lhm.j the wusa 
ciH'dffra now ()uite common in Europe, and the ensete de- 
senbed by Bruce in his Travels, 

The fig-tree has undergone still more nnmeraus modifications 
in the hands of cultivators. Mur([ui> Suffrein, who resides in Pro¬ 
vence, which is so famous for its figs, has taken the trouble to 
enlighten cultivators as to the true method of bringing the fig- 
tree to perfection He has already made known 1()2 varieties, 
and his researches arc not yet terminated. 

M. Tiiiehaut de Berneaux, who purpo^ to give a French 
tsmslation of the works of Theophrast us, and who, to as- 

c^ain with more accuracy the vegetables meiitioiied by this 
celebrated successor of Ai’istotle, has performed 'jey^ralJoJirneys 
in the countries whene tliese ve^ables grow, and presented 
to the Class some of the resuJtsweady obtained, not only in the 

U 4 % species 
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species indicated by Theophrastus, but alsointhoiie mentioned 
in the .other Greek'and Latin author*. 

Thys the charoi' which Cfesar’s- soldiers discovered so fortu¬ 
nately under the walls of'^Dyrrachium, and* the roots of which 
prevented Ihem from starving, deserves well to be 80 l^ 4 ht after. 
At present this name is given tO a small aquatic plant, which cer¬ 
tainly can afford nourishment to no person; there are a mul¬ 
titude of contending opinions on the subject of the ckara of 
Caesar. 

M. de Berneaux, after having examined and rejected all these 
opinions successively^ shows that the chara was a cabbage, and 
thinks it,was the species now known by the name of i rambe 
tatarica. In fact, this plant grows in great iibnjndaiice in the en¬ 
virons of Dyrrachium, and in all Hungary and I’urUoy : it has 
very long and thick roots, firm and well tasted, wliich are eaten 
ruv/ or boiled in all the countries just mentioned, and which are 
of great service in times of scarcity. 

Several Latin authors describe various marsh plants by the 
name of vlvn ; but they mention one in particular as being 
excellent food for sheep. As arpong the aquatic [ilaiits the 
tuca Ji'uitavs only is eaten by sheej>, and as this grass covers a 
great part of the Italian marshes, M. de Berneaux thinks the 
above is the particular species of viva, and he also shows that 
this is the grass denominated by Theonhrastus and the Greeks 
il/pha. 

The ancients boast much of the useful properties of the cy~ 
tisiis ; but they describe it imperfectly, and the moderns differ 
greatly as to the plant w'hicli ought to bear this name. Some 
have been of opinion that it is the tree lucern (rnedicaiio ar- 
boreo). M, dc Berneaux, who has made copious researches into 
this subject, thinks that it is rather our false ^ony, cytisus la-- 
burinim. But as Pliny p})eal\s clearly of this last tree under the 
name of laburnum^ and regards it as different from the cytisusi 
and as on the other hand some parts of the description given of 
the cytfAVS hy pioscoikles do not exactly suit it, M. de Ber- 
neanx’s opinion does not seem quite well founded. It is to be 
observed, however, that Pliny and other ancient naturalists are 
very vague in their descriptions of plants. 

In the buds of trees, there are some which are not developed 
with the rest, and wliich are called dead eyes, but whicli ought 
rather to be called t/eepfwg eyes^ for it is possiide to revive them 
from this state of lethargy even when it has lasted several years, 
ft is dwiUg in general to the tendency of the sap to go to the 
per buds, lower buds are thereby deprived of this nourish¬ 
ing fluid. Ilo inconvenience fifises from this process to trees 
which are destined to yield wodd or to afford a sliade; but in the 
^ fruits 
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fnut-trees, where it is requisite to arrange aU the branches for a 
'j)ecific purpose, cultivators compelled to put grpfts on the 
places occupied by the dead''eyes; a tedious and uncertain pro¬ 
cess, M. Marieu de la Martili^re practises another method.: be 
makes a small cut in the form of a V reversed al)Ove the dead eye 
and into the core. The aiScendiUig sap is checked in Its progress 
vspwards, and is tbui confined the dead eyes. 

We are now called Upon to say U few words on a work by 
M. Lasteyrie du Saillant on all the branches of the agriculture 
and the rural and domestic (economy of the Chinese. It is col¬ 
lected from all the authors who have written upon China, and 
embellished with a very great number of drawings marie in China 
'ind by Chinese, ii!'which are represented all the jirooesses of 
their industry, and all the instruments which they employ. This 
great empire, in which an immense population is entirely sup¬ 
ported by agriculture, and where this art has been honoured and 
protected without interruption since the first establishment of the 
<'hinese inouarehy, cannot fail to have made great progress; 
and in fact M. de Lasteyrie has made ns ac(juainted with several 
utensils more simple and more convenient tlian those used by 
the Europeans, and indicates some highly useful improvements 
fChpecting the culture of fruit-trees. 

M. Yvard has presented a large treatise on such plants as are 
injurious to grain, and on the means of prcservirjg cultivated 
lands from them. What are eomniouly called bar! plants 
are the jiroduction of nature; kinds of savage plants: the 
air, water, and animals bring their .seeds, wdiich the earth re¬ 
tains a long time in its bowels, and at the favourable moment 
they are seen to spring up : frequently also the farmer himself 
so\vs them mixed with badly compounded manure. M. Yvard, 
who has describ(Hl upwards of three hundred, gives ample details 
of various methods lor destroying these weeds. 

This experienced agriculturist has rendered a still more im¬ 
portant service to agriculture, by publishing last spring, through 
the nicdutm of the journals, the means which his experience 
point(id out to him as the best adapted for repairing the losses 
which the events Of the war had occasioned by destroying the 
corn in the ear. He had the happiness to see his counsel fol¬ 
lowed, and the high price of corn at least did not indicate that 
our provinces had been overrun by contending armies. It has 
been by similar applications of agriculture and of the arts, per- 
fqgted by the spirit of the sciences, that France^has epmfeated for 
twenty years the disasters of a cruel ivar^ and has, able to 
support, without sinking under it, the final operatidl^ wfikh put 
an end to her miseries. * * '5 * 

[To be coilkitted.] '.IliVIlI, 
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. ^ SUTHERLAND COAL-PIT. 

Ik the county of Sutherland in Gotland, a pit of coal was dis¬ 
covered al)cx]t two or three years ago, contrary to the opinion of 
many who supposed that no coal was to be found north of the 
Tay. This coal has been wrought to a considerable extent, but 
time has shown that it seems to possess one property peculiar 
to itself. The refuse coal, of which a large quantity had been 
left to accumulate nem- the mouth of the pi|;, after having been 
ex|)Osed t-o the air for a considerable time, took fire of its own 
accord, and continued in r. vstate t>f eombiistioii till the whole 
W’ps consumed. At present they have ceased to work the pit, 
partly on account of this peculiar ])roperty of the coal, but chiefly 
that they may have time to clear aWay the refuse on the surface. 
Tliey do not despair of opening the pit again, and of discovering 
a inode of preventing tlic deflagration: ami preparatory to the 
rc(50ininencemcnt of working it,* they are sinking shafts in tlie 
direction in which they intend to jnoceed. 

- I III 

We are sorry to nnuouiK e the death of the celebrated Dajiish 
astronomer. Professor J5}gge, of Copenhagen. 

Thomas Forster has just published a Sketch of the New 
.aiid Physiology of the Brain. He has determined the 
organ of mysterizingness to be a distinct faculty, but does not 
enter into the proofs, as the large work of Dr. Spurzheim con- 
imps the auh^tance of wliat is known on the subject. 


IJiC TlJRES. 

Til,ejalre of Amtomy^ Barih tt's Court^ Holhorn. —Lectures 
cm Anatomy, Physiology, Pathology, and Surgery, by Mr. J()hn 
^auukwij F,(A,*S., Member the Jioyal College of Surgeons of 
S^iJ^on to the City and Finsbury Dispensaries, City 
oi jUmdon Truss St>ciety, &;«. 

Jiti this Course of Lectures it is proposed to take a conipre- 
hem^ye yieyv of the structure and oecunomy of the living body, 
mid causes, symptoms, nature, and treatTnent of 

with the mode of performing the diffet||ht 
foiming a. complete course of anatomical and 
, phy^tokgjl^^irstwetioia medical or surgiegd jStudeHt, the 

ju;Ust^ iS ^<»£^onal or geutlematt. 
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An anipk field for professiottil iedifiefttiem he afforded lay 4^ 
the opportunity which pupib may att«|i4uig the dimeal 

and oiher practice of both the “City aiHi Finidiitoy Dispensaries, , 
The Sumnier Course will ooairaeii® on Saturday, May 20, 
1815, at Eight o’clock in the Eyening precisely, and 1^ contimied 
every Tuesday, Thursday, gnd Saturday at the sauiie hour.—Par¬ 
ticulars may be had on appljwg to Mr. Tauufcoi% 87, Hatton 
Garden. 


Dr. Clutterbuek will begin liis Sunder Cxiurserof Lectures on 
the Theory and Practice of Physic, Materia Medica, and Che¬ 
mistry, on Friday, June ‘2d, at Ten o’clock in the Moniiiig, at 
liis House, No. I, in the Crescent, New Bridge Street, Black- 
friars, where further partieulars may be had. 

The Summer Courses of Leetnies on the 1’Ueory and Practice 
of Physic, by Dr. Roget; and of IMattria Medica and Medical 
Jurisprudence, by Dr. Harrison, will eoamieuee, as usual, in 
"Windmill Street, on the first week in May. 'I'lie Lectures on 
Clicmistry will, in eonsetpienee of Dr. I):ivy’s absence from 
I’own, be given during the Simmier by Dr. Gran\i!le. 


tlST OF PATENTS FOR NEW INVENTIONS. 

To Charles Gent and Square Clarke, of Congleton, county 
palatine of Chester, for a new metliod of making a swift and 
other apparatus thereto belonging, for the purpose of winding 
silks.—‘21.st March 1815.—2 months. 

To Richard Smith, of Tibbiugton House, in the county of 
Stafford,‘ironmaster, for improvements in smelting iron stone 
or iron ore, lead or copper ore, and other mineral substances;. 
also of refilling crude iron, lead, copper, gold, silver, tin, and 
all other metals or metallic bodies, and of making and manu- 
fiic luring iron,—21}th M.ireli.—(i inouth.s. 

To William Vaughan Palmer, of llminster, for an improved 
method of twisting and laying of hemp, figx, ropes, twine, line, 
thread, mohair, wool, cotton, silk, and metals, by machinery. 
—4th April.—2 months. 

To Thomas Bagot, of Birmingham, for an improved method 
aiul machine for passing boats, barges, and Other vessels from a 
higlicr to a lower level, and the conti ary, without loss water.— 
4lh April.—3 inonths. i 

To William Losh, of the parish of WaUs^ Ndphumberlancl, 
iron-founder, for his new plan fqjr fire-places qi^^fimiaces for 
licating ovens and boilers, and the water or other liquids con¬ 
tained 
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^ined in boUeriy and for converting such water or other licjuirls 
into steani foi’ the pur|)ose of working engines^ and for other 
uses in manufacture.>>^th Aprils—2 months. 

To Joshua Shaw, of -Mary Jkflfeety Fitzroy Square, for cer¬ 
tain improvements in, the tool or instrument called the gla¬ 
zier’s diamond.—1 ith April.—6 months. 

To William Bell, oT Birmingham, for his new and improved 
method of making and manufacturing wire of every description. 
—18th April.—2 mouths. 

To Michaeh Billingsley^; of Bowling Ironworks, in the parish 
of Bradford, in the county of York, engineer, for certain im¬ 
provements in the steam-engine.—20th April.—2 inonths. 


METEOROLOGIAL RESULTS 

Clf the atmospherical Pressure, Temperaturej, Rain, Evaporation, 
and Wind; deduced from diurnal Observations liiadc at Man¬ 
chester in the Year 18 M ; by Mr. TiioMAfrH anson, Surgeon. 

Lalitufic 530 25' North. Langituile 2® 10' West of London. 
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Jakcarv.—A low slate ol temper,iture prcvailetl neaily Uirou^hout this moiith, 
tlie daily means fliictualincf between 'Jh* Hinl IJU®, and in ('ue instance (on tho 
l7th) the minimum was 17”; Ibis low state ol teinpcialuie was preceded by heavj'- 
falls of sn(»w, ace<iinp,inted with t>Pi'lle <'asteily winJ'>.—\'erv little rain fell, as 
inig^ht be exjic’cted from the above occunentts; my re;ristei exhibiis only one day 
on which lain fell, wliioh was ou tin* ‘2i)th, ai the time oJ a iteneral thaw':—'I'he 
thennometer soon indicated 41'*,--S.iow fell at inleiml-, on 13 days, and in four 
instances was attended wnh hail. 

Feuroaiiy.—T his month was eonsideratvly more indd and humid than the pre- 
tediny, yet in a few instances it was attendidwith low niplitiv tempevatares, which 
sv(‘je, in tlie course of a few da\s, e msiihoably augnvnti'd, so as to make the 
daily means averaj^e between 30® and 4(’®.—On the 4tli, f :u teinpevatuic was as 
low as 22®, hut on the 12th at 50®.—Mont hi v mean, nenrlv lO® jaitore than that of 
January-—Four tlavs weie marked by falls of snow and hail, 

MaRch.— I'he tilst twenty days were cIoikU' and cold, attended with frequent 
showers of snow: in one instancy, siz.on the 5th, tho snow .assumed a very siiignlar 
and rcgnUiriirrangcrnent of its pm tides, which were in the form of small flatgemi- 
iacrustcii stars, each being formed of sia' radiL All that I saw had the same num¬ 
ber of radii, and the stars wore nearly all of a siae.—On the 9th, snow fell in larger 
qnantiLica, having the same appearances as on flic 5th.—^Towards the latter part 
of the month, the weather becatne very mild, for the temperature frequently rose 
to 5b®, attended with a genile SVV wind, which, with a NK wind, have been the 
most prevailing ones.^—^'Fhi.s period has been free from either stronyw boisterous 
winds, 

Ai'tui—The temperature and fall of rain were mild and congenial to vegetation 
to the l4th; the atnio.sphcre w-as also brilliant.—,Afl:er this period, clouds soon 
gjtlieied. and min fell at intervals to the end.—On the forenoon Ojf die 15th there 
was a sudden gust of wind-—On the 17th. a boisterous SE wind —the I'^tls 
Tain fell almost incessanilv the whole of the day. ^ r- 

^ Mav —Was ciilder iha 1 the preceding month, although the'||!itnosphere was 
generally clear, and attended with very little rain: the reason was% i« great mec- 
Mirc i\wine to the prevalence of the east and odrth-east winds,ithe Bth theu* 
wav a sliovier of si.ow. 






























,01S Meteorological Results. 

June.—T he fir'itforltifglA»Ws,iot(il ami rloiidy for ihe season, partiriilarly from 
the 1st to the 9th, as tlhe wlpd'rhipfty blew from the east quarter, whirh harl the 
effect of retarding vegetatk>rt, particularly as the fall of rain had boeu trifling for 
six weeks past*—4t is reiftattahie, tb*t during this and the preceding month the 
greatest extreeaes topic place la the oonrse of twentv-foiir hours: in the pre¬ 
sent instance thP-'differance of the extremea of tlwi thormoineter indicated 
the piaximnna being at 67“, and the nwnimum ii was on the yth, or upon the 
day these etrangCs took place, that the wind changed from K to S,—Much honey- 
dew appf'orP<l wpci currant-trees during the contiiinance of the ea>ter!y winds. 
'I'he laitcr part of the nxioMi was warm, and attended with occasional showers of 
lain, wltu'h tiiiiich revived the diorq'irig siatc of vegetation, 

JutY.—■Kail) fell at inlc)val», and m larger quantities; which greatly accele¬ 
rated the prodmUioiis of thegroo^.—On ihe 20th, about fonr oVha'k In (he even¬ 
ing, tliere were very vivid lightni^ and loml thunder; after whu'ti an im:h and a 
half of raUifell m (ho eonisc of hail .m honri wind blew strong hut snltry fioin the 
SW. prftvioijs to the storm, hut ahon* the tune of the rhnnder it heeamc a coitiplete 
e.alni.—The temperature in coftseqneive was lowered, hot it soon showed a quick 
and great augmentafjon, for on the S6ih it was ns high as 80®, being the aonual 
mattimnm. 

AvetrsT,—This month wu'i decidedtj' very cloudy and showerv, for there were 
22 days ■U'.wlnch rain tell lessoi more, vet the monthly quantity orilv exceeds the 
preceding month bv one inch; the tcinjiei.Uiire m oonsequence reel' red a sensible 
diminution.—Prevailing vinds, SM’ and N\\'; on fin* dtli and two following days 
it blew stiong and Imistetons troin the tmmer qnarier, attended with heavv rain. 

Sehikmhrr —rivrtH the 1st to the I2ih, tlie enne ol temperature was lowered 
16®, the imniiiMiin being as low as.ii,". hot at the end of a week from this depres¬ 
sion it was raised to 74", whicli eonstituies the monthly extremes,—Tliis iiioutb has 
been hiilliant, and div; piriailmg wirul !i,W.—('n ttie 1 Ith, at nme o’clock 
in the evening, the sky being free Irom clouds, there was a iiimiiKiue, hand, like a.n 
halo, blit much narrower, which evtei.dcd «niiie aerus.. the hemisphere m thn «h- 
rection from SNE to IVW bv S; itruntiimed near an hour, gradually di.sappear- 
iiifr, by difVnsmg its light laterally. 

OcTOBER.-^From the 1st to tlie ]2th the weather became much colder, the 
therrnoine-ter indicated two degrees below fiee/mg, hut w tiieh was at the end of fonr 
days lais-ed Qt *; wind boisterous from SW ; rnmnow lell in large quantities, and 
continued so almost munterpiptedlv to the end. 

November—W as noted foi flnctiiai ions of heat, inter'persed with glixmiy and 
rainy days.—Mean monthly temperature alxmt 40", ttie mitiimnrn was as low as 
23"; and which occurred on the 22d, 

December—U pon the whole w,rs ns mild as November, indeed the two tr*ont.hly 
extreprea were SCTcral depees higher.—On thi 1 nth the v-iml blew a violent htm- 
ricaiTP from the nearly the whole of the d,ay, its fury did much damatse to 
houses and other buildings by unvoofing and otberwisi^ damaging them.—I'lii re 
was a great amf sudden loss of barometrical pfessHgi, fur in the course of the day 
. Ihe. mercury Kt ninc-teiiUis uf an inch—Early Uie morning of the I4ththe.ic 

wero tbumWmid iightping. 

The annual pressure of the barometer is .29,3'^!-'' inches 


Jiiftooftlie thermometer .. .. ,, .. 47",2i3 

Mean ttntperature of the six summer months .. .. 6H",80 

Ditto , , ditto of the six winter months .r.S®,ti4 

fall of raia in Manchester ., .26,470 iiiolics 

Ditto upon Blackstone E%e .34,98.5 do 

"Water evaporated from a surface of water ., .. .. 20,163 do 

.Spaces despr'fbefl by the barometer from its mcf^i daily curve .53,2.5 do 

Nximfai^ of barqnietrica] ehangns.123 do 

', , Prcvailinjf wiiids, SW. W, and E. 


MeUoro 







Meteorology, 3^1 

Meteorological Ohervations made at Clapton, m Hacknetf, 
fromJfyril I io 20, IBU, 

April 1 to 7*.—The wedther during Ifhii period was fine, 
warm, and dry j the wind for the miost part westerly, with clouds 
of curiou’i modifications. ’ ,.3oihe slight showers now and then. 

April 8.—1 perceived today that the wind was got to the 
eastward. There were cirri and a cirrocumulative tendency in 
the clouds, with cumuli below. The wind blew strong. 

April 9.—Easterly wind. Cloudy, with a shower rn the mid¬ 
dle of the day. 

April 10.—Hard rain early; clouded and damp the rest of 
the day. Tliermoincter at 11 P.M. 52^. Barometer falling 
30*00. Wind easterly. 

April 11.—Cloudy morning and misty ; fair day, and very 
svarm. Fine calm evening. Cumuli and some cirroslraius. 
Thermometer at midnight 45°. It had been 62° in the day. 

April 12.—Fine warm day, but with light .showers. 

Ap^ il 13.—A very hard thunderstorm with hail and rain about 
2 P.M.; air warm ; night partially clouded. Some of the hail¬ 
stones which fell during the hard storm this morning were 
very large. The evening became cool. 

Apiil 14.—Cold nortli wind. The change from the warmth 
of the several preceding days to the present cold was very sensi¬ 
bly felt. 

April 15.—Cold N. wind with much cloudiness. Cumido- 
sratua forming out of the flinisy and confused modifications. 
The Barometer rising to 30*20 at 11 P.M., and the Thermo¬ 
meter down to the freezing point. 

April \G. —Confused niasses of lofty cumulus early; after- 
wanls common ephemeral vvcll-dcfijied cumuli. Cold north 
winds. 

April 17-—Fine clear morning; cumuli formed afterwards. 

April IS.—Cold NE wind, and unpleasantly dusty. Fine 
clear moon-light cvenin^^. 

April 19.—The w^cather still cold; the shy was clear, except 
cumuli increa.sing towards afternoon. The moon at night was 
hazy with a faint halo, and the air w'as somewhat warmer, 

April 20.—Clouded and warmer than yesterday, with cluinge 
of wind, veering round to the eastward. During the morning 
some small rain. Barometer sirikihg. . 

Five Houses, Clapton, 

April g!?, 1815. Thomas Fobster, 

* A brilliant nictc'or na*; seen at Waltbamstow about 11 e'clock in the 
evenin': of the C?d. It Ijud an abccncling and curvilinear motion. 


METEORO- 



MMeoroUg^, 


'}• 

By Mu* Ciyar> of the Stbanp, ; 


Thermometer. 


Days of 
Month. 

«& 

g.5 

fS 

O 5 

ac 

Noon. 

<J m 
Q 

ufi. 

Height of 
the Barom. 
Inches. 

« « B 

‘4-. M t; 

e 

».> >•. o 

o £ 

Wj /j V , 

Q ' * **^ 

fl* 

Wtdiher, 

)'• 

March 27 

50 

55 

55 

29‘.>2 

i ' 

[ 25 

:!SJormv 

28 

vis 

56 

49 

•75 

i 

*/ 4/ 

Fair * 

29 

50 

60 

50 

•08 

1 40 

Fair 

30 

47 

55 

49 

*99 

i 34 

Cloudy 

31 

51 

48 

51 

•91 

; 55 

Fhir 

April 1 

53 

68 

56 

*68 

73 

Fair 

2 

56 

61 

50 

•88 

6o 

Fair 

3 

47 

56 

45 

*90 

57 

Fair 

4 

45 

5S 

44 

*92 

62 

I'air ' 

5 

44 

58 

44 

30*28 

6o 

Fair 

6 

45 

57 

55 

*20 

45 

Fair 

7 

47 

67 

50 

•11 

47 

Fair 

8 

50 

GO 

49 

29’98 

51 

Fair 

9 

49 

Go 

40 

•96 

40 

rair 

10 

49 

58 

52 

•96 

0 

Haiii 

11 

50 

63 

54 

•94 

61 

Fair 

12 

5S 

63 

50 

•92 

54 

Cloudy 

33 

50 

56 

44 

•6S 

0 

1'hunder and Rain 

14 

40 

45 

39 

.72 

40 

Sleet qnd Knin- 

13 

#S 

4^ 

40 

30*13 

37 

Cloudy 

16 

40 

45 

39 

•15 

50 

Fair 

17 

39 

52 

4! 

•28 

.^46 

Fair 

18 

42 

. 53 

42 

•38 

^48 

Fair ' , 

10 

42 

53 

41 

•16 

49 1 

r. * 

Fair 

SO 

45 

55 

41 

20'82 

41 1 

Cloudy 

SI 

42 r 

43 

40 

28*85 

0 

Rain 

22 

44 

47 

43 

•93 

0 

Rain. , 

09 

43 

55 

42 

.^9-20 

0 

Stjprjny 

04 

4? 

46 

42 

-42 

0 

Snhrmy 

25 

43 

45 

44 

•70 

24 

Cloudy 

26 

' ! 

45 

54 

43 

30 05 

25 

Fair ^ ’ 

i 


‘he Sat 

omelet 

‘*8 height is t. 

iken at oii 

f o’clock, 




[ 321 3 

I 

LIX, O/i the PhcBnomenu of Vegetaiwn, Bf Mrs, Iebetsok. 

To Mr* TU^ch,i 

SiR,---lK,tv/o {irevioust cfteiinuiii^ations I have, shsowa that the 
quantity of nourifihmeut distributed to plants was variously ar¬ 
ranged between the two grand repositories, thq eartb and the 
atinosptiere. I have by the dissection of leaves, plainly 1 hope, 
evificcd that some plants receive har ^ any nutriment from thd 
soil, while from the surface and sides w the leaves, and the im¬ 
mense quantity of hairs with which the plants are loaded, they 
cvifltuitly prove how much support they draw from the atmo- 
sj)here. But others on the contrary^ having innumerable skins 
on their leaves to slmt out moisture, must therefore depend al¬ 
most wholly on the root fur that snppo^^t which they cannot 
procure otherwiRo^^ Now to complete the establishment of tM$ 
fact, as one to be depended on, it was necessary that the forma¬ 
tion and appcaniuce of the root of each different plant should 
corroborate the evidence of the leaves, and answer to the idea 
their cuticles suggested. I had hitherto neglected to examine 
this; I had indeed dissected a great variety of roots, but it was 
the interior that then occupied h'v attention, not the exterior 
and acconipaniments. It was with some trepidation, there¬ 
fore, I colleeled twenty roots of different soils to examine and 
inquire thoroughly itflo this fafttt. With what delight then do 
I present to the public the comiilete confirmation of its truth! 
and as this requires no dissection, every person may prove the 
jU'^tiee of my assertion. But before I show the sort of root that 
Ijelougs to tl|e plant of each different soil, 1 sliall point out the 
VaitioUs wa^ iii which the juices are received by the root, and 
‘the use of each separate part. * 

The middle root is merely a reservoir, within whii^n is accumu¬ 
lated all that provision Ifi^neh supports the plant. Its office ap¬ 
pears to be the receiving the collections brought ^to it by the 
hide roots, to arrange, compound, and extract the juices collected 
for its appropriation and selection. Next are the side 

roots: -always keeping near the surface of^^'ime e^th, they 
euU the richest,, o( its liquids, and from the lat and Vegetabie 
matter whichVsually covers th^^,upper soil, they by means 
of their radicula, which are generally projected upwards^ draw 
into the^ side roots that liquid matter which forms the sap, but 
which Ipaciertainly diluted in the middle root; for, if naught in 
the preceding situation, it forms an almost yet when ar- 
rived the:ceutre it is perfectly Upiefied. Thu8 these ropts 
bring the nutfittient requais^j^ for fhe tree, and tha matter which 
Vol. 45. No: 26s. X forms 



0/1 I he Roois dijfering In each So/h 

forms the new wood, as I have before shown in NicholsonV 
Journal) vol. xxxiih p. 2^4* I’he tap-root collects the juices 
from a lowor strata from the subsoil; and ///m, I doubt not, 
much of that which coniq>l^s; the bavh is taken, besides the 
matter of the pollen, which i« niost evidently formed here, since 
J have traced It from hcncc tS^^the parts adjoiirhig the bark, and 
from that place to the bud at the time it is taking in its seeds and 
pollen, when fixed in its cradle in the bark-i The juices thus 
dhtaaued lifom the substrata, and running in the tap-root, often 
by their strange ^ours the ditfcrcut kinds of liquids they 
froth thg earth: the side roots no juices come but 

an ipsP^iS^ted cdlii^rless liquid, but in the tap-root it is often so, 
dee^jrldlfited with colour as to dye the wood the whole way it 
runs. I have by me three specimens of this;—one a heautifid 
Ipad tint, one a bright yellow, and one a light green : the latter 
f take jto he cc^per, ^ecially as it killed the tree. The yellow 
v&s probably sulphtln-! but the first had tlie ..appearance of a 
bright and shining paint, highly varvished. After the tap-root 
may be ranged the radicula : and this is the principal part that 
really draws in the nourishment the plant requires; and by their 
number we may fairly judge what quantity of matter tlie tree 
tak^s in from the root: they are formed in a curious manner, 
rodnded at the end and without rind, and more intended aj)- 
parently to suck up the moisture, than take it in as the hairs, 
T may here observe, that when it is designed to take in juices 
from the atmosphere, the instrument use of by Nature re¬ 
sembles a blow-pipe, though with many valves. But when the 
nourishment is to be drawn from the earth, the instrument is a 
round figure like a diminutive sponge about 2-lOths of an inch 
in length, but which has also several valves to complete it; see 
Plated I.ifig. 1 . Besides the radicula there is another sort of small 
root, whicl^lpall dijibre: it is blunt, with an interior vessel often 
projecting l^biuUhe bark: see fig. 2, Next to this are the hairs, 
which are rarely discovered of more tli^|n two sorts ; see fig. 3. 
But the Itajfa appear fo me to he merely an occasional addition, 
when a dry ^^asoii requires more moisture.—1 have now shown 
how-tbe rjg ^y es, the liquids from the earth; it may there¬ 
fore he easily i®S|p|ived that the qua^itity of matter it takes 
must be' pfc^rtipiieli to the numher of radicula, Jihies and hairs, 
it pbi^eS^S, and nb,f to the s^e of its middle roof. 

Thiiyirelaced, 1 shall now show that the sand plants, which 
take so much nutriment from the leaves, though often large in 
the ipkldle the turnip), hav^ a totally denuded root, with very 
few raditdes^hd no ^rea; they have long tapering roots lessen¬ 
ing by % av point; l^y iravc a few sWe roots rarely 

graebd carrot, chamomile, 

urtica 
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7*riica itrenSj alj/ssum^ m^,ctm.ny others it would he tedious to 
mention, but which tfikc almost all their noutbshmeut from the 
atruo.sjdicre-^; See .4. > 

Rock plants being of iform, have no radi~ 

€71 la ; they have instead a little son of instrument winch licks up 
the w Iter from the stones, to kce^ the stern moist enough to al- 
I')w the seeds formed in the root to rise through H t6 the buds. 
I’lie trifling degree of earth found in most rocks appeals to give 
sulficient liquid to form the seeds, and this is all that is requited, 
from the root of a rock vegetaldc; for^ the autriineqt given, 
cither by the leaves if they have any, or the stems and flo;^er8 d 
these plants : every part is indeed ojren to the atmdsphere. • But 
wlien we turn from the vegetable, which, like the rock plant^ 
takes all its nourishment from above, and observe tho.se which 


by degrees receive more and more of their support from the 
root, \vc are immediately struck with the difference not only in 
fmm but in appendaga. The clayey plant receives a pretty 
etpial (juantity of nutriment from the leaves an<| roo/. It has 
almost always a stunted preemorse or hitten-off root; see fig. 7. 
The side rotJts reach !)ut a very little way, that they may not be 
cut off by the large lumps of clay that coagulate, and inclose 
the moisture surrounding each vegetable. But their short aide 
roots are loaded with radicula, which plainly show how much 
more nutriment they must take from the earth than either sflne/ 
or rock plants: sometimes they have occasional hairs, but never 
any fibrevs. 

The chalk plant takes nearly two-thirds from the root, the 
re:>t from the atmosphere. They have no very distiuguishefl 
shaped root, that part being sometime.? large and thick, as in 
Japonaria q/jici/ialis awdAi te7ni'>ia acantha; sometimes ruuuiirg. 


as in the Antirr lnnu^ repens: they have always Pfctty nearly 
the same (|uaulity bf radicles, many more than the eSaWy plants, 
but no fibres, and rarely any hairs. Most of the cbfdk plants 
have rather a thick cuticle to their root, hiit not so tH^k as that 
which always covers the clayey plant, for' that is Uhnqst always 
double: both are intended, I suppose, to guard Jillf 
entrance of that putrid water but too apt/MjwSg^, 
interstices of the clai/ey lufnps, I conjectujt^^s, becau|«t the 
defence (though still existing) is hot sp greatth tlW iiii in 
the clay, neither is the frrst so fiAtUided witfi iiee 

H,%QlialkrooU ] ' r\ 


the clay, neither is the nrs^t so fndiNed witfi ^Jec 

Chalk root. : ^r\ 

* I Uiiirh regret' spnbe Is not allowed rnc to ^ve ‘munV p^iectmens in 
drawing of the roots, as tliej w-ould strike the with te^astonishlng 
dil&retice exiatnig in that partm appertaininig^ txf jsoit But 

should i.ever be able tothis work iso tlieripui*tit!,piiOj^Jy, it will be 
there exemplified. ’* ' 

X2 As 





On the Raids dijjcting in each Soil. 

. As to the tree and shrub, they are certainly more indebted to 
the root than to atmosphere, thbngh a (juantiry of initri- 
iiient is also received by the lea^s. ' It is known that in many 
trees the roots almost equal' in aktteat the spreading branches ; 
and as each of the side Utnb$ below has sucli a set of branches 
to support above, they must of course increase with their leafy 
honour^ It is the side roots which bring the greatest quantity 
of sap: they often reach an immense wayj and as the radicles 
plae^ in the whole extent are mostly turned upwards, it is in 
great part the produce ql^ that vegetable matter lying near the 
wrface which bestow’s on them its richest juices. A large num¬ 
ber of circular vessels in the middle of these roots convey these 
treasures to the centre root, while the rest (adjoining the bark) 
arc filled with fresh-forming seeds. Trees and shrubs as well as 
luscious plants (see fig. 9) have all the assistance the radicula, as 
well as fibres and hairs, can bcsto\v on them; but many have 
liilso those balls -of fat matter which adhere often to the sides of 
the fibres, and must add much to the nutriment of the plant. 
But when it is a fir or an ever-green tree. Nature has still another 
resource. Dissecting many roots of firs, I discovered in the balm 
of (^ileid fir, at the termination of each side root, a large ])im- 
dle of Tadicula; it had a most strange appearance ; nor could I 
at first understand its use, till I examined it thoroughly, and 
found it was to increase the nourishment within a given distance. 
To give an idea of the contrivance, 1 subjoin the specimen; it is 
however scarce one quarter of it, see fig. 5. Besides this, the 
tree had fibres, hairs, and lulls; it must therefore have had be¬ 
stowed on it ample amends for the nutriment it lost in its leaves. 
In tlie rich loams, and those plants whiqj| are only suited to 
them, the ^juantity of roots is prodigious ; 1 have often seen 
them twice the size of the plant, for examjile the rape plant, 
sec .fig. 9, Whicli draws much juice from the earth. The bog 
plants also have many spreading roots, and are extremely in- 
tk bier] to the soil for support. 

But I must not jjaSs over the curious form of the roots of the 
vrater plants. .Xhoy hang like a syphon in a straiglit line from tlie 
mid<Ue i^ot, Mjplg first a sort of cun'e like that instrument, 
see fig. 6: bj^^^^pfieans,'hnd by a managed vacuum above, they 
draw up the to the plant, as the impervious skin round 

the mat. will pot permit it to enter in any other way, though 
grovdfing fp or b» the water; the stem of the leaves serves to com- 
inmii^^a^Me air at the first return of light; and when this is 
drawn the wants of the plant, it completes the vacuum, 
which draw tlm water in the hanging roots, which had been 
clbsedhy i^kness, and re-opened by light and air. If 

the roots arirtalica out of tlie water at night, they .will always be 

found 
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found closed and theii' Aides Jjressed together. There Is stIH, 
however, much to be ^scov|||«^ipt the mepIwTiism of the water 
plants, which I hope to unlpfetiuadi ilindfimii^^^ stimtner: 

tlie straight roots of tlw; real' watei’ p^Ms ntst'n^ipr branched, 
nor have they any radtcnla, fibres, and rarely any hairs, and 
those only on the middle root. I before showed that the leaves 
take in no uourislmient from the atmosphere 5 tmt these pipes 
hanging continually in water, and administering it to the plant 
as long as the light continues, must ^ve all the si|)poit they 
can possibly require. 

Thus it may be easily seen that the roots as well as the cUti^ 
clcs of the leaves and the hairs coufiim the facts they promised 
to corroborate, and prove that the jdants are either frd by the 
roots or the atmosphere, or both conjointly; that this entirely de¬ 
pends on the nature of tlic soil. What tlicn is to be deduced 
from this review of their habits? That each plant bela^g formed 
to grow in one particular earth, it must consequently be more 
adapted and grow better in its native soil than in any other. 
That those j)lants which grow in sand, from taking so much 
1‘rom the atmosphere, recpiiie a greater attention to he paid to the 
aspect than a?iy other chenm^tance. That those which grow 
in clayey ground demand its being drained, and reduced to as 
fine a soil as is consistent with tlie nature of the earth; that the 
roots may be capable of running to a greater <Ustance from their 
centre root, without danger of having thorn cut and there¬ 
fore that they may, by spreading 7nore, be better able to nourish 
the plant. In caJeareous groniid the form of the root teaches 
118 that the weight <d the chalk sliould be lessened by rhisture, 
and the secreted waUr mingled with the upper surface-l and in 
a rich soil it should be well ascertained, whether it is luscious 
enough to do w'ithout manure; as all these luxuriantv^jlants arc 
so loaded with the means of takijig in nutriment from the root, 
that if any addition Is made they wall easily overpower them¬ 
selves, and die of plethory. It often happens that dung is kid 
on land that would grow better for u few cart-loads of clay or 
sand. I have seen a soil so rich as to spdU ,lt»|aste trf the ve¬ 
getables raised in it, and to br5i*g on aieofdp|P^^t afterwards 
spread in the seed. It is greatly the interest faifpcr who 

is lucky enough to have such land, to ascertain is only 

not to manure it, and now and then to throw ori it ift^ttle lime 
to prevent the acid too strongly predominating the alkali, 
and the plants cannot fail to do well. It h astonishing Iww 
much better the East Indians understand this subject than we 
do: they would not put a plant in ,a wrong* J^4he world. 
They say very properly that it will hlighi and have al¬ 
ways proved it j for whenTippoo Saib insisted o» their putting in 

- X 3 a parti- 
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a particular sort of wheat {TrUicvm monncocam) in the Mysore 
country, which was not mited to the sml, though it did adrnira.- 
bly higher up towards the Car^ifetic—obliged to obey, all the 
wheat that was produced was so tainted with blight, that it 
yielded iij a bushel not a quarter measure of (louri. Vi'hen fqr 
want of other ground they are obliged to put a plant into 
clay instead of sand, they fill the holes where the seeds are to 
be placed with sand, or strew the grdlind over with it to foine 
dcpth% that the embryo of the plant, finding its oicv srj//, may 
draw from it its nativej^feSt nor have to struggle ftiih adveise 
land, till, strong and vigorous, i| is enabled to bear it But they 
say, “take what precautions they will, it is never e({ua] to that 
which grows in its ptaper soil.'* I think I may obseive, that it 
stands to reason that this must be tlie case ; and that, as every 
jpjiant bas its favourite earth, it must grow better and finer, if 
\|Xtoared in that soil^ than in any other: and as Nature has bieii 
ad bountiful to us as to bestow n great variety of llie necessary 
plants, and adapted then> to almost every soil ; should not our 
in.d\j&tty supply what sernaiiis to he done, and seek and fix the 
plants suiting each difTerent sort of ground ? And would not the 
person who did this be a henejactor to mankind? The manner 
in which our wheat is now tainted, calls aloud for soiiie remedy; 
and the introduction of the immense number of new heals 
well accounts for the increase of this disorder; for they are placed 
in any ground, nor the question tliouglit of “ From what soil 
do they come ?” But I have strayed to farming again, when I 
intended.to pursue my present subject .—“ The consequence tiiat 
must follow' the proofs 1 har e gir en of the kaves in pa;t feeding 
the plaints/'' , ‘W 

If th^^lleaves centribuie thus to the nutriment of the plant, 
and that the water taken in by the hairs is decomposed, and con- 
verte^ft into oxygen and hydrogen, the first given out to purify 
the air, and the latter secreted for the use of the seeds; how 
can it be also retained to be given out in perspiration ? 1'hc jjlaa 
is perfectly contradictory; and 1 wonder not that the inimitable 

doubts of its truth. The idea therefore 
of plants ^ mistake ; and those figures taken for 

hnlbks out pf the plant, are on the contrary in- 

fetrnmenti^ be^jftfully adapted to the receiving and inhaling all 
the vaiii^ juices the atmosphere has to bestow, and convert 
them, hxidpimlile oils, resins, and all the liqwkls the plant is 
afterwards fimnd to yield. But another argument appears to 
me still more tp^^w the fallacy of the former opinions, It 
>vas bclieyi^, the water takpii in froin tlfo dews and tains 

, ' ‘ .ji *« 

* See Buchatjnan, 

was 
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was decomposed, aiifl the oxygen given ont; and* the only re¬ 
maining juices, the sap, (after niounting and attaining the higheut 
part of the tree,) descended aguin thrpi^, t|be bark into the root. 
Thus every sort of nutriment belonging to the plant is disposed 
of. And what then is left to nourish the plant } what is to form 
all the new shoots of the tree, and new wood which requires tlie 
sap to stagnate on the parts while forming ? But, instead of this 
false system, if we sujjpose that pari only pist which dissection 
authorizes and enforces, “ the dispersion of oxygen fifing from 
‘.leconiposed water,^* and the very pockets from which It .-flows, is 
(iiscoverable in the leaves: that from other .sorts of hairs are taken 
into the plant all that can forfo the scents atid sweet-smelling oil.s, 
and are thus made to jiass into the second cuticle, where they 
.ire defended liy a double skin from the too great evaporation ; 
while the various bark juices after uniting eompo.se tlie pabulum 
cf the leaf; then pouring down through the leaf-.stem, pa^s 
der the rind, and fill the large ves'^els of the inner bark, the green 
part detacluiig itself an»l fi)rmliig .‘'eparate as in the leaves; while 
the upper cuticle of the leaf gives imtrimcnt to many plants, 
and with tiie assistance of the iiairs and instruments gives scents 
or juices to alt: that through the root and from the earth is 
taken the sap, which is always analogous in quantity to the mea- 
^ure of the new shoots it is to form, ami the now wood it is to 
create : that the tap-rotit filso supplies the centre shoot and the 
powder of the pollen. Thus every part is provided for; and the 
whole formation is justified, and indeed was at first suggested by 
the dissection of plants, and ran in its whole process be followed 
up by the eje, with the help of little niorc than a single mi¬ 
croscope, thougli ||ic di.'-.coveries of course were made wath much 
more potverj'nl means. It is also certain that the roots mark, by 
tlu'ir shape and their accnmpavmenti, the soil in which they 
are to grow; it cannot therefore be wondered at, that |he cuticle 
of the ]eave.s of each plant should concur with to display 
tiie .same. 

It Wits my iiilenfion to leave the root, of rock plants nnde- 
scrilied for the picscnt, till I got some,i^pre,vegetables of tliat 
kind ; but I am ajuvious to bring them fobit df vieii\ 

;.ad show how entirely the soil gtwerhS'j^lfei^P|l», Ilo,w triily 
the root differs in shape, forjna/ion, when 

it originally proceeds from another eartlVjiy l^a'm th^^ case there 
are very strange alterations I cannot In amy ip.ahner qecount for. 
The stem from the root upwards is exposed and open to the 
atmosphere, and generally covered tvith hairs' dir spines, which is 
only another means of taking in nourishiafii)it|i,but the root be- 
jow is laid over with a double cuticle of a stfutige kind, 

X4 It 
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It is uncojnmouly thick, and the wljole interior of the stem so 
loose as xiof to be half filled 5 and the centre circle is a cylinder 
of cotton curiously formed; this I take (though so soil) to be the 
wood pari, as there is an interior line^ sma/l (but more solid in 
matter), qa which all thq branches of l/ie root -ax^ jix(d, which 
proves it to be the line of life, or canal mSdullaii e, The aU)urnum 
vessels, instead of being in iheur usual places (between the bark 
and wood), ;u’e placed i)etwcen the two rinds; and the inner bark 
vessels fqjlow. W'e may call the second rind a bark, lor there 
is no atiwf: but if we do, it is still difterently placed, since it 
completely separates the seeds and nmer bark res'n^fs: the pol¬ 
len is as usual with the seeds, oiiljithe latter in veise/s tied with 
the string, and the farina in the spaces between them ; the two 
rinds ore more like leather. The wood (if it must be so called) 
consists of soft cotton cylinders filled with water, which 1 suppose 
.jfej,taken up by the little pomps which arc on the roots instead of 
ilp^es : but there are livo .-arts ; perhajis one of them takes 
Ifiil’f'uiqes f or the seeds, and the other the u atcr, as there are 
very few of the former; see fig. X, and fig. XI; the water ones, 
fig. XII, the sha})e of the wood ves«cls. 1’he seeds are most 
easily seen mounting the tree from the rotit in the stone pine, 
and red spruce fir, as also in the sempervimms, if the two rinds 
are divided. 

I shall now conclude this letter, and my next will be another 
explanatory letter on the growtli of the seeds in the root, sliow- 
ing that tJiey must be seeds, or at least the embryo or heart; 
suice they are to be seen passing into the seed-vessel and fixing 
them.selyes in the place of the seeds while the llowers are still in 
tlic biidl 

I am, sir. 

Your obliged servant, 

Sherwood, Jari. 29,1815. AcNJiS luBETSON. 


A further Description of the Plate. 

?1.VII. Fig. 1. Ajjipearance of the radicles when dissected. 

Fig. fibres only to be found in rich 

' '' grbuflHIea'and firs. 

Fig* 0; of hairs found in the root. 

Figi sort of roots common to ; 11 sand plants. 

Fig.’o, o. Ipie quantity of radicles found in the root of 
the srlv^r lir. 

' Fig, 6. The sort of root common to all"’r«'a/£r plants. 
Fig. %, gommpn to clayey plants. 


^ commpu to many ch,alk plants. 
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Fig. 9. Root common to all rich earth'; ,thfe foot being 
larger still. * v > ■. 

Fig. X. The first »ort of pump) thg sfieimd eort of pump, 
fig. XI. 


L\ A Reply to Mr. Donovan’s Observations, <m, Mr. 

De Luc’s Paper published in our Number for^^^ehrm^ry* 

By J. A. Dk Luc, Esq. F.R.S. &c. 

To Mr. rUlock. 

- 4 ^ 

Sir,—In your Journal for March, art. xxxvii. I find " Obser¬ 
vations oil a Paper by J. A. De Luc, E^q. containing, some Re¬ 
marks on Mr. Donovan’s Reflection’. c(»ncc1rning the Inadequacy 
of electrical Hypotheses ; by M. Donovan, Esq.” 

If philosophical controversies were always carried on 
a tran(|uillity and fairness as reigns in that between Mr. Dono¬ 
van and IP) self, such discussions would better forward true na¬ 
tural phiio30j)hy than they commonly do. I hope it will be the 
case when 1 shall have explained myself respecting what app€ar$ 
a disagreement between us. 

A first point relates to the object of excitation. I had not 
present to my memory all the parts of Franklin’s theor;^ with re¬ 
gard to that part of electric science, when finding it in Mr. Dono¬ 
van’s jiaper, mid considering it as?^is own opinion, I made some 
objections against it; therefore he. has reason to say that it does 
not prove against him, but agairst Prnnklin ; in proof of which 
he quotes the Doctor’s work, ‘‘ I Aperiments and Observations on 
Electricity,” published in Loudon in 1749. 

The most important point in oUr controversy concerns Volta’s 
theory, of which 1 thought to give a proof by an experiment 
against which Mr, Donovan objects. The theory of that justl; 
celebrated electrician is, that the standard of plus and Wii/ms in 
our observations is i\o fixed point, but changeable, being the ac- 
Inal electric state of the ambient air. My esq}e,i;iinents to prove 
it, which I still consider as decisive, Mr.,l^i||^an accurately 
describes, and 1 shall repeat them in his own.wOTds; in which, 
however, he uses an expression which has mi^d him, and which 
I shall point out afterwards. 

By the continual dispersion of electdclfy in a room (where 
an electric machine was worked, having a point fixed to tlie 
prime conductor), the air of the room was rendered)[)oiij(n;e ; a 
pair of insulated pith-balls in the rmiural brought in 

from an adjoining room; they were diverged mgpd'wSy; hut when 
they returned to the room whence they cam^ej the nqtwal sia^e 

was 
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wa* resumed.. Mr* Dte Luc explaina this by supposing, that al¬ 
though the balk were at fij-st in the natural state when com¬ 
pared with the “cfectlic stsa-te of that room; yet, when brought 
into an air containing a greater absolute quantity of electricity, 
Jfcljey became relatively negative. Now if tins admits a different 
cS^hmation, the neces-^ity of the above inference is destroyed; 
it is therefore of importance to try if this can be effected..% • • * 
Now it appears to me, that the principle of electric influence 
may he applied in explasiation of Mr. De Luc’s experiments on 
electrified air. The ba}k in the natural state are brought into 
ts positive atmosphere; the eieqlpelty of the latter repels the 
natural quantity of the balls into*heir internal sul">tance; the 
external parts • therefore are left minus. With this view the 
aequel exactly eorreo](Oinis; for, when the balls were iirvuightback 
<|nta the unelcctrijied room, they collapsed into tlieir nnlurat 
^ate, Bnt on the opjiositc view, the balls by immersion into a 
poskwe atmosphere would assume that state and retain it u hen 
removed, and therefore continue to diverge. Hence it a))pears 
to me, that the experiment is an anomaly on the hyptithesis of 
Volta, and perfectly reconeilrable to the principle of Franklin.’* 
think that some further explanations will remove Mr. Do¬ 
novan’s diilicultics; and tlie most direct w;)y will be by staling 
in what consists the difference be!v\ccn the two theories.—In 
Dr. Franklin’s, the standard of plus and minus was a certain 
(supposed) quaiallH^ electrify belonging to all the sub- 

etanccs of our globe, wliiclPfixation as merely arbitrary, and 
oppased by facts, prevented thot theory, though true in itself, 
from being admitted by a great number of natural philosophers 
both in England and on the continent; it was even by such 
strong arguments explained in my works, that they were never 
answered by retaining tliat tlicory. 

iiut Volta’.s theory has firodueed twm great and permanent 
changes in the science of electricity. He first proved that there 
is no fixed uor permanent standard of plus and niluns ; that tlio 
standard was changeable, being the actual electric state oj'am¬ 
bient air. explained the cause of the electsic motions 

of pairs of pvu'^ing that air possesses the electric fluid as 

well as all the bddies which it embraces; but with this circum¬ 
stance, that it abandons some to the bodies that have less, and 
takes some from those which have more than itsdf; lastly, that 
as the eldctric f md has some adhesion to the bodies which 
poksess it, if these bodies oppose less resistance to move than to 
part with or to receive their defect, they are trans--. 

ported by t\s^4Jb^Pric fluid where it has a tendency to move. 

* I have dehioiktralcd that effect by fii) analogous experiment 
made with a smp dkhs suspended by thin tlubads. 
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pu a pair of pUk-inlis^ Wh^ these disks ymre laid together oit 
u/ater they diverged, and cause of that divergence was i/f- 
sille: both disks gave sogp^ the water between them, but only 
one to the e3(ternal water on both sides; and the moving 
towards this, they separated from each other, or diverged. 

Returning to i lectric motions, Volta’s theory was submitted 
to direct verification by the experiment which Mr. DoHovaEH ex¬ 
amines. But I shall first remark, that by changing the expres¬ 
sion which I had used in explaining these phaenomena, he ha> 
not undertopd me, nor could he understand Volta’s theory. He 
uses the expression tiotaral^H^fe, to define the electric state of 
the air in the room next to mat in which an electric machine; ^ 
was set in m<Hion ; whereas i had used the expression, the ac~ 
tual electric slate of the air in that roojn, ip which the pair aj 
halls which were in the same electric 'late did not, nor could 
not diverge. If therefore Mr. Donovan in his reasoning changes 
the expression 'natural stale, into that of actual and local elec¬ 
tric state of the ambient air, he will find that his objection i;. 
not applicable to the explanation of the phaenomena which 
have observed. 

Mr. Donovan makes this objection, that the pair ofItiStIL 
brought from the next room, when coming in a positive atmo¬ 
sphere should be rendered positive, and continue to diverge so, 
when brought back to the first room/’ Tlvh was not the case, 
however. Therefore Mr. Donovim’s dujectiou is against a fact. 
But this would certainly have l^pened, Ii \d that pair of ball- 
remained long enough in the room of the electric machine; for 
the air comminiicating at least its own electric state, they W’ouh: 
then cease to diverge; but in that case, when brought back to 
the first room, instead of collapsing, they would have diverged r.r 
positive; having thus changed their electric state. Now Volta -- 
theory explains all these cjises: it is founded on this ])ropert. 
of air, that it is a non-conductor, and cannot communicate the 
rlcctrir fluid to the bodies which it surrounds, or take some from 
them but in absolute contact ; and from this circumstance pro¬ 
ceeds the insulation of electrified bodies in However, by 
the continuance of the contact o|[the particlesthese bodies 
are by degrees reduced gradunlly^o its eiecitic 

With respect to electric infiummSi no true conclusion can l)e 
derived from experiments on that object when the dir is not 
dry. For moisture is produced in the air by aqueoas impour, 
a conducting fluid; wherefore, in all my electric expetiments, I 
had in the same room tlie hygrometer of my construction, and 
I made them at! times when that hygrometer stood at about the 
same degree, as I have stated it in my paper iu Nicholson’s Phi- 
lpso]>lncal Journal, Mr, Donovan ha^ not this test in his experi- 

ments 
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ments with an esrdied glass tube^ which lie brought under a 
pith-hall, and when removing the iul>e^ the ball remaineil posh- 
tive. This effeet w*a» probably twicg to the aqueous vapour 
being then abundant in tlie room, and tlnis producing a con- 
ducting medium. 

Coming now to the great object of electricity, namely, the di- 
verg^ceef i\\e electrified />«//, which is onr tlectrometer; Mr.D. 
declare.^ with iugeniiousiiess that he has not ha<l opportunity to see 
Volta’s system coini)ietely stated; hut he says, if I understand, 
it relates to two bodie s one of which is in a voUirot state, and 
the other in a super-’7iatural .9/f//^But this is a misconetption : 
Volta’s theory relates to two hodi^ both exihev positive or vega- 
iive; and this divergence I have thus explained fjoin Volta’s 
theory, as in a pair of balls thus situated, vofh act to bring tlie 
air between them to their electric state; nhile one only acts on 
the external air on both sides, to wliich therefore they tend dc- 
tidcdly. 

Ml*. Donovan objects against th.at explanation, “ that it vir¬ 
tually destroys the principle (.f repulsion, imd refers all to attract 
iion^ This is true in the common acceptation of the words at- 
ir^ion md repulsion; but in strict natural philosophy, they 
ought to be called tendencies, as a vi ib/e effect, not iiujilying the 
idea of cause, which we might remain ignorant. But Mr. 
Donovan asks, How it he supposed at tiic same time, that 
electricity m an clastic JtnidP'Z In Volta’s theory eU cl) icily us 
only considered as aji ilaslw^uid, in the upper region of the 
atmosphere ; for, when it is produced in a manner which 1 have 
explained, it darts in a straight line and soon vanishes, as seen in 
lightning. But within the atmosphere it is a parasite fluid, al¬ 
ways fixed to the particles of air; and I have proved, by an ex¬ 
periment related in my work Ideas sur la Mctcorologic, that a 
perfect vacuum free from aqueous vapour is not a conductor. 
This experiment I made in presence of Dr. Franklin and some 
other experimental philosophers, who, knowing my opinion, de- 
.sirod to submit it to a test which Dr. Franklin himself prescribed. 

1 ]>erfornied the ejeperimeut, by which it was completely proved 
that a perfect 'm^um did not transmit the elvetru: fluid. Thus, 
after having doubted, they were fully convinced of this fact, tlvat 
the electric fluid is really a parasite fluid, always attached to the 
particlOvS of some atmospheric fluid and moving with t^em. 

There remains anbther object of disagreement between Mr. 
Dontwau myself, concerning the impermealility of glass to 
the electric matter, which in my works on Electricity I bad < 
maintained as the real cause of the phtenomena of,the Leyden 
rial. On this . Mr. Donovan refers me to an interesting 
experiment ba» '«»|iide, and thus describes: ** A thin 

flask 
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flasli of glass with a neck inches long was half-filled with 
mercury, and coated on the outside to the same height witlifoil. 
By means of a luovt able wire, au electric charge was thrown in ; 
the wire was drawn out, and the neck w'as hermetkally sauUd, 
After a length of time the ^sealing of the neck was cut off; the 
wire was plunged into the mercury, but not the smallest com~ 
motion was perceived by the hand; although the original charge 
was capable of giving a violent shock. Thus I had encompassed 
a quantity of electricity on all sides by glass: after a certain titne 
1 found that the glass contained none. What should I conclude, 
but diat it escaped P Were^r. De Luc to repeat this experi¬ 
ment, he w ould certainly conS^r my inference as natural.” 

I am too old and too infirm to undertake any new experi¬ 
ments ; I shall therefore only suggest an itlea which Mr. Do¬ 
novan may easily try. Glass becomes a cemductor vv’hen heated^ 
thus it may be that the fiask w'as dischnrged, by the operatiem 
of sealing it; for the operation of hermetically sealing it, re¬ 
quires a great heal. I therefore susyiect that the moment when 
the flask was sealed^ it was discharged. This appears to me 
more natural than to suppose, against idl the known plncnomena 
of the heyden vial, that glass is permeable to the electric 
ier. But Mr. Donovan might easily put it to the test of experi¬ 
ment ill the maimer above jiointed out, 

I am, sir, 

Your most dliedenkservant, 

H J. A. De Luc. 


LXI. Observations on the Priority of Mr. Smith’s Investiga¬ 
tions if the Strata qf England ; on the very untumdsome 
Coiidnci of certain Persons in detracting from his Merit 
therein; and the Endeavours if others to supplant him in llu 
Sale of his Maps:—with a JReply to Mr.W. H. Gieby'n 
Lettpr in the last Number. By Mr, John Fakey, Sen. 

To Mr. TiUoqh. 

rp ■ ^ ' i-' 

Sm,— X HE rash and unfounded reflections, W'hich a Mr. 
/T’ H. Gilby has been induced to address to you from Edin- 
bvi gh, pages 300 and 301 of your last Number, w'ouldnpt at this 
time liave occasioned me to trouble you thereoii, but for the very 
superivw calls of justice as well as friendship, in favour of Mr. 
JUlP^ffn Smithes irresistible claim to the discovery offhe order, 
and to priority in the actual tracing and mapping of tlm surfaces 
of the principal part of the British series of and those 

scarcely less urgent calls, to support the c^e of practical Eng- 
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thk Geolngy, agitinst the tJMtoretieal pretensions of an Angto-i 
German Geognosy f which has too high and proudly raised its in¬ 
tolerant head amongst ns. 

■ From the year i791i Or earlier, Mr; Smith possessed very sti- 
jTerior opportunities for, and began as'siduotisly to apply himself 
ti> the prncikal comparison of^ the undergrovnd measures or 
Strata of esstensive dnd deepColIiericSj with f/te Sntfa'tes or bas¬ 
kets of these same Strata 5 and he succeeded, in tracing and 
mapping these surfaces and thf^c of other strata lieing below 
and above them in the series, to a considerable extent, in con¬ 
nection, for considirablc distan^ aroiuid Bath and Bristol} 
and in 179-4, having had the opportunity of travelling with a 
Committee of the Somersetshite Coal Canal Company, through 
nil the principal Coal districts of England, almost to the borders 
of Scotland, his discovery was coni})lctcd, as to the same order 
of superposition, the same general features, and the same organic 
remains, accompanying each stratum, with which he had made 
himself acquainted near Bath, through the whole of their defna- 
Lie course ac7-o<;s the Jstand. 

Immediately from this time Mr. S. resolved on the design, of 
e^Mttiding his Map around Bath and Bristol, to the tvhole of 
England and JVales^ and as much of Scotland as he might be 
able $ to tvhich Map, during its jjrogrcss, ns well as to his grow¬ 
ing Collection of marked Specimens of each stratum and its im~ 
tedded extraneous Fossils, his fi'iends hatl the most free access, 
and whereby several scores fflP^’ersons in the West of England* 
and other parts, had every facility given them, of becoming 
thoroughly acquainted with the subject, before I had the good 
fortune to hear of Mr. S. or his pursuits, in the year 1800 4 
and yet it has since appeared, that few if any* one, of my pre¬ 
sent scientific acquaintances, had heard of Mr. Smith, before 
myself. Such is the difficulty opposed to merit alone, bringing 
a man. into notice. * 

Mr. Smith’s liberality in communicating his discoveries even 
went 80 far, as to draw up, at a Friend’s house, in the year 1799, 
a List of ail the principal Strata of England*, with the names 
he had jidopt^: for each, in their ascertained order, with the 
most characteristic Reliquia of eacli, their several effects in pro¬ 
ducing springs of w'ater, and a pretty copious list of the quarries 
an4 places, best adapted for examining each of these strata: 
of List he gave some copies at the time to his Friends pre¬ 
sent, and tlmy from time to time multiplied and distributed 

' f ‘ * 

• Last? 8«nday Eveaiog (April 30) Mr, S. exhtbi^ at Sir Joseph Banks’* 
C<m.verzaihiti:, i^dtSct copy of tbia his (ai^ginal List of Strata, and intend* 
to publish the ^ 

' them. 
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them, so that before the commeiifiieinettt of the present eentbry^ 
many copies of a lYst got into ^ivaie eireulation, whicit ex* 
plained the chief results ot Mj, b’s arduous labours. 

Soon after this period, Mr. S. pncinted aod widely cifeulatcd 
a Prospectus, which ftjrther and pretty fully expkuJMsd his dis- 
eoveries and results, and the modes of their baieficial appHcatio.i 
to the concerns and interests of the Land and Mineral owners: 
but these appeals to the Public, failing to produee aw ad«£|uate 
list of Subscribers to Mr. S’s proposed Map and Work, and 
having recemd no Money on accomU thereof, h\xt from two Jn^ 
diuiduals, he found himself c o^ elled to layl^e same aside, and 
apply very assiduously to his lOTgineery and other Business, for 
retrieving his pecuniary affairs, from the embarrassments that a 
too ardent zeal in the prosecution of this great and truly naiiomd 
undei takings had brought on him 1 

In this dilemma of my Friend, and instructor in his new art of 
Mineral Surveyings and after I had fully asc-ertained the ori¬ 
ginality, as w’eli as verified the truth and importance, of his dis¬ 
coveries relating to the mineral structure of Britain, of the south¬ 
east and ejisl of England in particular, I saw^ with the uimosE 
regret, persons starting up on every side, who had evidently eitbir 
directly, or more indirectly, although not less certainly, acquainted 
themselves with il/r. Smith’s ideas mnl hading facts, who were 
preparing to profit hy them, and who yet appeared little dis¬ 
posed to acknowledge their ohligutipns. 

T/Jcse circumstaiiees, occasionellrme almost incessantly to 
urge Mr. S. as others did vvlmsc rulvice ought to have lirwi incfE 
W'eight, to bring out a piiblieation on the subject, however shorl 
and in outline: but failing in accomplishing this, I detemuned 
to let no opportunity slip, of bringing Mr. S’s discoveries and 
new professional practice stifliciently before the Public, to secure 
him meet edit of them at least; and I began, in 1805, by sh«w- 
ing at some length, their application to the important eoticerns 
of the Civil Engineer^ in the article Canal, wiiich I midertook 
to prepare for Dr. Rees’s Cyclopa:dia% and followed the same 

up, 

* By a sort of fntnlity which attended n^y connection with Jthis'Work, 
i‘. ’iHppened, that the Eilitor rejected nearly all tliis part of the mnnuscripi, 
in his Imsty and indiscreet iwrtde Uf sliorrenihg my Communication: I* con¬ 
tinued, however, to embrace the numerous opportunities that of%ed as a 
coiiiributor to that work, lor iutroduemg the mentiem of Mr. Smith tod 
his 'hscoveries, and ol making reference to future articlos on other poinlji, 
from the article Cluy Strata, to that on Joints or fissui-es in the strata, in¬ 
clusive; in the course of which communicaUous, I prepared for the jw'rtele 
Geology, a brief sutnmary view of the theoretical results ihst e|>peBfCtI t.* 
iue deduc.bie, from Mr SinitEs diftcoveritts ciml wy ow-« veri^IcJatwflis ihcrj- 
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in occasional communications* to your and other periodical 
Publicationsj until 1811; when Mr. Smith, having yet published 
nothing on tile subject, seemed in danger of lessening, if not 
perhaps beii^ judged to have forfeited, his well merited claims, 

1 gave such an abstmet of the history of his proceedings and Ins 
results, in my Derbyshire Report, as seemed to me best calcu- 

of, and I received some time efter tljc dei'very of this MS., assurances, 
that the same sbcnild appear, altwig with the jicriMuits of the principal s)'- 
stems of Clcolagy and Theories of thr r.fir(h, tliat Imd heeii pri vious-ly 
published:—whnt, ho||Wcr, was my surprise and that of many others, on 
the appearance in infiTofthis ariicle'^o/o.ey, promised to be a very com- 
prohensivG and full one, to find a inert* stafenient of'the Wernerian Thedthy 
with suitable flattery to its author; ami cmisisteutly enough, this was jne- 
ffveed, by such remarks as the following, 4'i/.-~'l'lns Interesting/nzrt of 7>ii- 
nerahgy (the new Oeoguosy) principallv mvrstlie distmguiihcd rgiik it now 
holds among the Scirrircs, to lhec('lebrat^.^^l Profe-sur of Frcyberg, wlio has se- 
paratedf7fo^fno.'.yyfrom(/f;o/ogy,“cousid(,ringt!m Ituur as amcrely sperulut ive 
branch of knowledge, and us having nearly the same relation to the foruior, 
ze/iich astrology Ik/s to ustivnnnn/ ! ”— The framers of most of these tissues 
of extruvagaut notions, known by the appellations of tlteones of'the earth, 
have, been satisfied with a very niodoratt; share of materials for their strm- 
t^es—nothing is better calculated to Ihittcr self-love than to he mentioned 
al^hc creator of a theory of tfie Earth—iii siiort—“ who would be tie- 
.sirous to waste his time in refuting, or even remeinbcring uU (or any of) the. 
theories of the Mart h, now extant?”—(and dmil,ficss the lihoral/oreigwc/' m 
British pay, who wrote this, meant to msinuate)—-or what Gctignost would 
wish, to continae to he told, of anything that Enjilishmeii have, or can do in 
Geology P—And accordingly it 1^ ocemred, throngljout tin; articles siiuc 
fuuiished, from this ariti-.6n7iS'A®oiirce, tliat Mr. Smiili or any of Ids cu- 
fidjnror& or iheir discoveries, tisc nut mentionetl, or have scarcely any of 
the rapidly accimiulatiag facts of the British stratification been biouglit 
fui-ward, in ihis extensive English dictionary, eve«i wlicre they hud been pro- 
ziiiscd referred /o, in some instances; but thcDoguia-, of t!ic id'd of 
Geognosts, Werner! and the observations and opinions of his followers 
abroad, with those of u few of the lately irdtiatnl amongst ouiselves, have 
been held to be all-sufficient, for the iiifoiniatioii ot English Readers I ! 

It gives me pleasure however to add, that the serious evil above com¬ 
plained of, seems at length to have worU d iis own cui'e, since on reading 
pari of Mio particle JRoc/r, in the last published loaf of this Work, the same 
plainly Bj^pesvr.s to he from another pc7i ;—begins by re.sturing the Geological 
meatung of ot]^ of the moslconnuon and useful tennSy whicti in- 

coiisidcratc'Aliglo-German Gcognosts had endeavoured to alter, so cs^en- 
tially, as to make rock meaij,vcry eoinraonlyr, fif soft and eurlhtf strutum,\\V.e 
clay, marl,;fiand,and the like!—the infallibility of th£ Geo^osij, as detailed 
in thcarticleGeo/o^, is plainly called in question ;—and the writer, hberaUy 
assign* Mr, S: uie discovery, to which yonr pages, Bfr. Editor, luive so 
often stated him to be well entitled, wirb regard to the distribution of fossil 
sltcils atxl other organic remaitu, in the Strata, and tlieir uses in identifying 
tltc sanjC;, See, - ' 

* Thcmp’li6«t and most explicit of these communications, was on the 
practicability of the proposed Archway under tboThaTues at Eotherhithe 
m ispb, ah yopf'xinh Pi, 41. 

Inted, 
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lated, to pvt- the VnJTic u^efuliy in possession of them^ and to 
secure the fiuare credit of them for my valued, but rather un- 
tructabie friend. 

After some time, the Rev. Joseph ;Townsend published a Aiib 
u‘<)rk, whic h, althougli under the very ill-ebosen title of “ Tlte 
Character of Moses,'' tkv. i- diaost entirely occupied with Iqeal 
respecting the .■(frr ificaiionqf the fVest of Engh/ed, anil 
therein he very hutidsumeJy, in the preface and other part', ac« 
kuowdcdgV’. the havii.g fn sl karnl to truce the and very 

many of hu juDtkuUrt ^ ((mcvrnnig them^ from yir. Smithy in 
tije year 1801, and sub-seijucntly. 

On the pr(»posal for foundiiSg the Geologmtl Society of Lon¬ 
don, in 1808, Mr. Smith and mVself were often complimented, 
in the Letters and remarks of our Friends, on the great Cclat 
ivhich tins new Institution would give to Mineral Survei/in^, as 
a chief basis on which British Geology should be built; our 
rcplit"^ at the time were, that this result would altogether de- 
pendy on tin' Persons to whom the numh^ement of the Society^s 
ionu! ns might fall, and be retained ; and the result has unfor¬ 
tunately CO! responded,—instead of the least patronage or eoiinte- 
iiance being given to Mr. Smith, every nii-uns, direct, and indi¬ 
rect, vi'crc soon resorted to, by a leading Individual therein, 
particular, to obtain his matmals and delineate them on a new 
Map, pretended, at first, to |je for the private ti^id of the S^o- 
tietv; but after it had twice or thrice been copied, to cor- 
I cct its first egregious errors, us n^ materials were quickly col¬ 
lected, with inconceivably less p.dhs or cost than Mr, Smith’s 
materials were oiiginally obtained, and I-was repeatedly hp'plied 
to for contributions to*l:his new Map, I began to suspect, that 
all was not right, and determined on putting the question 
plainly, whether the design wars not really entertained, of puh~- 
lishing this rival MapP, and this not being longer denied, — then, 
whether it was intended in such publication, to make the acknow- 
(edgements so justly due to Mr. Smith, for his long prioiity in 
the research, and his materials, obtained as above mentioned?, 
when 1 was uublushingly told, that theirs being a Map begun 
and altogether'/MUf/c ow tVernerian principles!, no such acknow- 
ledgeineuts as I asked, wpld be jnadc! ! 

Much as I may ha^e heard from various-quarters, since Mr. 
.Tolni Carv seriously nfidertook the publkation, of Mr. Smith’s 
Map, (and became a useful sort of security to the Public, that he 
should not very long delay completing it,) On the progress then 
actually making in Engraving this pretended Geognosdc Map 
fcoucerning which some curious .bistar|? will remain yet to be 
disclosed) first in LondoiFispiid thgji Pans, I much con- 

Vol, >15. Ko. 205 , May 1815.' >4 y ^ , fidence 



S3S D), Kidd*$ ^pni Work on Geology. 

fidence that the fear of Uiq, exposure I could make, and the con- 
pijuent shame and disgrace that must attach to the actors here¬ 
in, would restrain them, that I had determined to delay stib- 
H^ttiug the i^eaent statenichts to the public, and should have con- 
tinue^l to fto sto, hii^ ^br a publication that has lately issued from 
the Univer-^ity press at Quford, on Gecdog}*, dedicated to the 
wprthy Geognost, to whptp T j^vc been principally alhiding 
above; and wherein the Dr. Kidd*-, has at pages 21 to 27, 
given a bri^f aecount of ihe s/ruto of lingland, essentially the 
same ns Bly, Smith has been in the habit of explaining and 
hhawing them' for twenty years }>ast, and as I published ihcni 
four'years ago in wle Derby Repiart, yet not a mention or hint 
of Mr^V^mith dr his labours, escapes thm impartial Doctor!, 
(although he rnakes many references to the Derby Report), but 
he on the contrary, concludes his account thus; viz. “ In the 
foregoing account of the strata of the JSE part of this Island, 1 
have been purposely very brief: not only because they have ul- 
raady been described by other authors: hut because I have rea¬ 
son to believe, that a still wore, del a iled and accairate account oj 
them is likely to be given by a (ientleinan (to whom he dedi¬ 
cates), who, from his extensive travels both on the Conthieni and 
ipthis Island, is most competent to the task^ and to whose pri- 
hut persevering exertions. Geology has long been deeply 
indebted.”';,;.;''^:';''. 

Now is iClhdt surprising, that Dr. K., v-ho niakos express re- 
J'errnces^hy Volumes aiul page^, to 4A difFcrcnt works, for hi*; 
Geological niaterials| (and refers to special few of his own ma- 
• ierials) 

f Who hits fiitnscir, iinfl Sdtiio, if iiof all, ol^liis fonrljiUors iiqticed by 
Uhn, p. vif l•xalnillcrl Mr. .‘•m tli's M ps and (’olloctioD, Iodj; tif;o 

f The fact here aiiiidcd to, of ti)e < :c'oj;m>st hero ao, t-Htollcti, having yet 
pTi(>listi{<i tiofhtng oo stibi«’cts, a.s far as l\now, ih Horlhy of 

ubserviition by the impartial Ucador, as well as the prevailing jii Jirtice, of 
a-'cribiiiff all (ieogiiostic merit to M. Werntr, v^bo has aWku aatfthdd tits 
.yiccvtiiflaniifrom the Vvhtic, on most of the tin. ori'tie p<,>h>ty.‘that tire knon n 
tohefiis,,by the English Pnblie, onh/ ihi ouph the H o/‘Jt/r. J«wn’So», 

and others of his“ admiiimrp'ipils:" and >ct, the plea is almost daily brocifilit 
forwards, as Mr, .Smith's frienrls in ccnoial must have beard, by tlu se An>do. 
Werncrians, that it is perfectly fair, to anyhyw oblain, uutl to ptdiUslfuU 
that Mr. Smith has so longfigo tloiie, witht^ giving him an 3 '^«’.redit for ihc 
same, “/;rca«.yc he huf not jmhliidial tfn'in^ S^, ^oy!!: ai^ I may add for 
tl)c.so woithv Gents, that all which Mr. S. bfts miw touchingpcistons,iWi] 
they publishing abstracts nf his facts flttti feurv r^i'^lihoultl go for nothing 
in his favoair, but the knowledge of thes^jubliratimts may, and ought .as 
much as iiossibie, tv be mlhheld from thj^'ruhlic!! . 

'% Dr. Kidd, presuming to ait ih at'aftemic .TtirigCmcnt, as it were, on 
the pmciisloh of alt thepi^idiji^WriithyqhCc,pU*»k^l subjects, as to tlieir 
not having hcq^t fort^d^i^ pefetfMidmce^fib his Title) in support 
ty a theory, vct^iijustly.<>veil<»okc4 and mutle uu nien- 

^ ■ ’ ,tiuu 
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terials) sliOuW have suppressed tlie inentioUjOf all of those other 
authors’^ (Query, Farey, rarkinson*', Sowcrby, TownseiidjBake- 
wellf, r) who h/ve hriefiy dt'scribed the strat^f Eriglaud, *f 
he meant to allude*to t/fe publishers of Mr^ Smiln s ‘t esiiUsi\yoX- 
that ueitlier Mr. Smith or any of those who have htui tiie libera¬ 
lity, jiublicly to bring forward orjtclinit- his eluim.s on this head, 
were intended in all the paragraphs here titioled, from Dr. K. will 
be appaient, from the Avell known fact of Mr. Smith>et'er having 
quitted this kivgd&ni; and also from the two w ry next paragraphs 
in Dr. K’s Kook, wlneh, says he, contain “ the earliest an4^.^dA^' 
inteiestinif hints I have met with respecting a regulatity'^n the 
succession of the strata of the. Eutth —the first of th^se early 
and n<>table instances, is, a nwre S7jggc^titm^'^n an unfounded 
opinion by Dr. Lister, in Idbi^for others to set about making a 
coloured Map of the upper' soi/s” (vviiethcr alluvial or other¬ 
wise) of England, but whieli no one attempted to carry into effect, 
unlil the County IlcportvS to the Board of Agriculture were under¬ 
taken, long sifU’cMr. Smith’s Ma[> of tlic Strata {Yieing betjeaffi 
these .superficial and alluvial .sV.77.yj was begun and well nigh 
finished. 

The second of these interesting eases, quoted by Dr, is, 
that of Mr, B, Holloway (not Milcheli\, us the very reprehen¬ 
sible laxity of the Doctor’s qtiofaiions, had s^|;;Who in 1722 
mentioned, in a Letter to DrMVoodward, that th^^ullei’s-Earth 
Sand ridge of 14'olnirn, ranged through Shotover near Oxford, 
rmd Newrnarket-heath near Cambridge, and accompanied ‘‘every- 


tion of tho recent w<jrk Wmt I Inivi (jnotcrl in p 337, I.y tlic Rev. Joseph 
Towiibenil, till-lespecluble unllior ot IVseels mSjKiiiK and for which on 
sufficient reusog trppeai s lo me in tiic reading of Dr. KV Book, but the iiu- 
pr()p<>!-flc‘-iie, minre elft cln.illy to conceal Air. Smith's claitiis, and ajipro- 
/iix (iiscimrits to h>x ■Cieof^noxt 'o. Fi ieuit! 

* ^Jr. .lames Pfirkiiison's ■“ OituniL ih niains,” in 3 volumes 4to, con- 
taiirng towarci.'j Us coiiciiision, ii \< r\- C'ti'lieil notice of Mr Smith's di.xcn* 
veries and oChls tlnef resulti; and Mr. James Sowerhy’s “ Mineral Con- 
eholnjiy ,” coiitaiiiinsf a j;;ieat imiii}' local facts rcspectinj; the Strata oflMiLi- 
1 ind and their organic tulltcnts, ami m w'ineli duo has been dono 

t ' Mr. Smith, are alike passed over without nieutio.!, by the wpcfri.'ji,' 
Dr, K. ! ^ 

t Mr. Bttkewpll’s I|tfmdimion .I'o Ueology, Isli^dit. as beins the last 
express woik oil the Itw^csct in tins (.'-ounrry, is very reprelicnsibly ou .- 
looked by Dr. .JCs& but this eoiiUi not hroe been, on account of bi> 
declared partiality^ Mr. Stniih, as the lU'adeis of your xlijd and xliial 
voluracs riuisr he sufficicntlyv»waiT.—1 would add, that the forthcomin,; 
2nd Ldition of Mr. B's work will, it iji. said (by luidaelf), emltavoor to mat ? 
amends to Mr.Smkh,fomthe. itegiectsl^ovni.td,liimin the first: and perhaps 
certain Ocommstk 'hftve^.betfii tnu^h Cftflter appritfied of this cirevm- 

stoiioe, than mysetfi'.'V '' ''' ^ ^ A 7, >. , 

J Seri the iPhil. Mag. vdl, xtxtx 'p* lOJI^ol. sisocvri. p. 175 Note, ard 
ywl. xxxit. p, 94 Note. ' 

; ■ ’ ' T ,2- 3vhera 
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where at about the distance of eight or ten miles,” the Chalk 
ridge of tiie Chiltern and Gog-niagog Hills, near to the Cities 
above named., 

Now it is observable, that neither Mr. Holloway or Dr.Wood- 
w^d tlien^ or Dr. Kidd now (atthc distance of more than ninety 
years) have seemed to be at all aware, that the BLatk-hentk Sand 
must be found on Nen warhet-heathf which is above the Chalk 
(if there be aw?/ regular stratum of sand there?) wdiereas theWo- 
htm. Sa?}d, is far below tlie Chalk (see Derby Report i. Ill and 
112), and consequently, the two Ridges so described, if they 
existed, uvust cross one another like a X (the algebraic sign) in¬ 
stead of being )j, as was pretended.—Which, I would ask, is 
most to be deplored, the ignorance still prevailing in the chief 
Seats of Learning among us, as to the most oimous Geological 
facts around or the pitiful design manifested in Dr. K’s 

Book, in the revival of these cxcusub’c mistakes of former great 
Men, of ilcprlving adeseniug, although a mm-aeadcmical Indi¬ 
vidual, of the merited rewards of lus hbours^ I have several 
other a[)pcals to make, against Dr. Iv's modes of selecting evi¬ 
dences, as well as against liis judicial .sentences on different Geo¬ 
logical points, but must reserve them for season of move leisure, 
and hasten now to remark on Mr. Gilbv’.s very extraordinary 
Letter in yoUf ksG 

Professor Janieson, in issuing touthc world, his first version (d 
The Geognosy., of W’erner, deck,red himself unable to determine 
the “fonnatioii” to which the Gypsurn of Derbysliirc (with its im¬ 
bedding Red Marl) should be relcrred, because forsooth, no 
well educated Geognost has ever commtinil^ated any observations 
regarding it;” and if we nuiy ciedit Mr, G. H. Gilbv lu vour 
oOlst page, this great Gcognost, remained in his perplcxijjg di¬ 
lemma, as to ‘‘ the real position of the red ground,” or Red 
Marl, until he fortunately read Mr. G'.s jiaper! in your xlivtb 
volume, page 24.1.—That after so many j^ersons had laboured 
at investigating and describing the Gjpscous or Red ground of 
England, so many hundreds of pages of Wernerian Memoirs, 
Gcognostic Transactions, Geognoritic Annals, &c. had been pub¬ 
lished, he, Mr. G. should bear himself publicly announced^ as 
thej'f/sG X\\ei well-educaied, and the||a/^pw Gcognost, who bad 
at last succeeded ift ^solving this very'kt|0% problem ! (and in 
your work too, Mr. Editor!) miglit well provej^^,peculiarly gra¬ 
tifying” to bipa, and may easily be supposed/^tb have given al¬ 
most instant origin to the letter of severe rebuke to me, for hav- 
*ing dared, in^yorir previous humber, pa^e 107, IbR, 4’c. to speak 
of the “ position hd the'Red ^ound^m regard to the Coal and 
it-i a(x‘omp^nyi*ig strata,^*'witboiit pxprisnlf quoting as my au¬ 
thority ^ his c£udl paper, f'lfflu! Imd been so highly ftonoured! 


But 
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But to be serious, and to show that no wrong has been done’ 
by me to Mr. (h, hut the ebiitrary, I beg to point out to him 
and \our Ileitders, that so far from he having, "full half a year” 
pn'v>o(i\ to me, j)oinlcd out the iiueonformableiifcss of the Red 
Marl, the reference that was ho distinctly before him in p. IG7 
(viz. to p. of your xliiid volume) will show, that months 
lef 'orv any cumminiiaition fnm him appeareil, 1 had not only 
jjoiuted out, a new and perfeet case of this unconformablencss 
(unknown to !iim) at Bedworth in Warwickshire, but had di- 
stinetiy and correctly nferred to the Papers of Mr. John Strachey, 
published in 1/19 and which described hh (Mr. (Ps) whole 
case of the same naUne in the vicinity of Rath and Bristol!; and 
also, that / had expressly invited your Correspondents, to make 
and cornnninicate observations on this point. 1 might theie- 
foie, with far more justice than Mr. fh, complak^of his want 
of candour, in silently passing by my previous notice and invi¬ 
tation. 

I liuve, however, higher charges to prefer against Mr. G. for 
endeavouring, by the authority (d' Mr. Jameson’s narhe (I hope 
without his .smietioii;) t<» “ niano uvre for liimself a gloria,” and 

plume himself” with userit, that so very justly belongs to 
Sfrnchcy, long since duiul, whose accounts and two sections, 
most distinctly mention and shoio the overlieing and nncovj'or- 
mabte position of ike Utc} Marie, &c, on the inclined Coal- 
nieasurevS of that district:—raid that Mr. G. made this nrranant 

O 

claim, not entirely without a knowledge of what Mr. Straehey 
had (lone, must 1 think be inferred, from page 245 of his first 
pa])er, wherein he Editions the description of .Stowev and Far¬ 
rington Collieries (by Mr. Straehey) in vol. xxx. of Phil. Trans, 
for 1719, but.aseribes the same to “ a Mr. JViUiamsf contrary 
to all the facts contained iu the volume (piotcd ! !. 

in like maimer, I cannot altogether acquit Mr, G. of want of 
candour at least, if not of injustice, towards my friend Mr. Sniilb, 
whose prior labours iu the same fiel^lie could not be in the least 
ignorant of, from Mr 'Fowusend’s work, which he so often re¬ 
fers to in his first paper; and if Mr. G. really went over the 
ground which he describes, it is next to impossible, I think, but 
that mmibors of perso|| there, must have told him, tliat the same 
ohscrvatkms hin^J^eeb made, and a Map of the strata drawn, 
and whicdi had been exhibited among them for many years by 
Mr. Smith; vvbo did not secretlv do this, in a corner, but made 
a point of attending the Rath Society’s Meetings and other si¬ 
milar occasions of public resort, to freely esHibii'arid explain his 
Map and Secitiops of the district, now so lon^ after claimed, io 
he first truly described by Mrl, QJI , 


Mr. 
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Ml. Smith was from the first aware of, and always taue^ht, the 
correctness of Mr.StracUey’s representations (witli which he first 
made me aci^aiiited) in the places dcscnbed by that (n rilcman^ 
but Mr. Smith knew a great deal more than was known to Mr. 
Straehey, viz. that the coal-geams wliich near their bassets were 
highly inclined to the Red Marl, which lay upon their educs, by 
de^’ees became more flat and parallel to the Marl, as Steam- 
engiiies enabled them to follow these seams into the deep, and 
the inference seemed a natural one, that still further eastward, 
they would be found parallel to the Red Marl and Lias upon it. 

In addition to these new fiicts, adverse to the generalization 
of Mr. Strachey’s local observations on unconformable Marl, &c. 
the pudding-stones which v/ere generally mentioned, as con¬ 
tained in these overlieing strata, not as continuous and i egulnr 
strata, buLvarying considerably in thickness and being often 
wanting aWogether, appeared to me so vejy like to alluvial 
-matters^ that, never hating had the opportunity of minutely ex¬ 
amining any place in the district myself, I always douh/ed, and 
so have uniformly cxjiressed uivself, that Mr. Straehey’s really 
rfid form a case ol uncovforwable regular or undisturbed dratu^^ 
until the same was nime probable, by an able pupil 

of Mr. Smith’s, Mr. Bevan, having brought to light a case (see 
vol. xliii. p. 330) admitting of no doubt, as I happen sufficiently 
to know, from haying myself been u])on and examined the sur¬ 
face with him, several years before, when on Canal business near 
Bedworth, but at which time, the slight inquiries we made, as 
to the c(»ul strata and works below, did not bring out the least 
hint of any unconformnbleness, or other deviation there from 
what is common in Coal Ihts, everywhere!—in p. 174, 1 have 
alluded to similar, although apparently accidental difficulties, m 
gaining correct, or rather, perhaps, sulUcicntly full iaformatiim, 

** Some of these are by Mr. Gillw callfi) Iimc'-tone brc( oiid sf>cin 
to me now ref’erable, to the iiuconforeitiLlt rfni>>/oiiu‘ioi'e I'd/oze Liinestoiif’, 
wliit li 1 Ir.uc suico mentioned !# Aibcrbiii v, Li:irnl)y,&f. j!aj:o l(iaol‘your 
J'liUTl) number: aiid bad 1 vvlu'n ihfit pnoc, ba()piMH(l to hate 

I’iriicd lo aiid reconsidered Mr. (Jilbv’s description of tlirnoLimehtone bed.s, 
.;j p. SU). I certainly shotild have referred thert-to; ■ ' • 

t 'i'ticbc ditlicullies niay very well be supposed td have pivvonted ^[r, 
J't)U'n',eacl from so decidedly mentioning Me MiStf/m/bmoi'/t'in.'.s of Ibc Jl< d 
Marl, (IS a gmered and unvai t/ing Jiu't, tiS Mr. 0. fiUj^iirimtly would ba\e 
.bad iiim flone, «nd has himself done, in contradiction to vthe aseci ruined 
tacts mentioned, and m defmnci* of the reasoning W'hk'h I have ad¬ 

duced 'I ' • middle of page 170, to show that the uneonlhrmthlenm of the 
Mail i.f I'lv otiicr onf^shim itseffin tlie verlf few .spots, com- 

jjaratixi ly, w/icrc ed^esStrata ate covered by it, and not where the, ovvt- 
straivm covers tire plane of a prevUml^ dcjwsiUd tftfmtmi, (see Note }■ 
Oil page ,170). '' ' ' 

respecting 
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^rtspecting Garforth, Kippax, and Glass-Houghfon Collieries; 
all which I think might have restrained the uarcr^c jeers of 
the well educated Mr. G. at remaimng long in 

the (lark, as to facts, that seem very pHiii, after being fully 
known. 

It may be proper to add in this place, that not only the ma¬ 
jority, but ncavh' all of the local aiid operative Colliers in Eng¬ 
land (and too niuny of their superiors) escept near Bath 
and Bristol and near Redwortli, still doubt, umi even deny the 
ovcrlieing of the lied Marl or its Red Rock on Coal-measures, 
either conformably or otherwise, and that they generally assert, 
either, as I halve mentioned of th<j,Ashl)y-de-la-Zouch .Coal-field, 
Derby Hep. i. 17-1 that a. J'nult is always met with, before 
reaching the edge of the Red Mail or Red Rock; or, that the 
seam they have been working, rises suddenly up and||>assets or 
“ is thrown out,” before reaeliing such edge, or more commonly, 
they say, that it is “ ent oil',” without being able to explain how; 
and they mostly aver, that in no ease do the Coals pass under 
the Red Marl or Red Rock! These representations seern to have 
been often made to Mr. Bakowell, and have been and will, for a 
time at least, continue to h(‘ so repeated, to every inq[uirer. .In 
Durham, it should seem, that a similar notion vet prevails, and 
was lately mentioned to Dr. Thomson and iN'fr. Bakewell (see 
p. 177 of this volume), that the Coals never pass under the yel¬ 
low Liineslone! 

In saying thus much, I hope no one will consider me as cast¬ 
ing rellectious, as to the Veracity or the designs of this body of 
highly useful and respectable Men, far from it; I have often had 
the satisfaction of saying, that on matters of fact, I rarely if 

* .Sliicf! mj' Report was printed, nm! ^iu^'e T have had anv’ opp'-'rtiimtv of 
writiiij;, on the suliject of thi- < loal-le Id, I have had htunoDjiis mid oxeelient 
opprn riiuitie» i>l 'ili'.en'ii^i;nrui f>l' ^lini viii” the of irulees mid 7'ioiii;Ij^, 

iJniiiji? and Itollows and (‘ilior onii’/fial umjuuhtirn in the planer and thtrk^ 
tttnu'i, // stnita^ ihruiiiih vvlnrli tnn/lx hu^i’ sntmijuuillii hi^oheu; and am 
now well oniivincfd, that pifictic;d'(’ollieis me veiy oiteti if not mostly 
wroi!!!;, vvIkm! iliey refer pi(9'}oea|ly roput dips ihry meet yilh, in or from a 
ftmlt, to a tiU of one a'if bdth of the piles ol strata corjtiguoos to socli fault, 
Hiul eoiisider Huch tilts to otrasirnied hy the iPanh ; rtud th.it being fcir- 
nteily luismtpriiji'd on .these pobfs, I luivc involved my nenerali/ation op 
them i/ 1,1 f'unjts,, ill Its I'llief dilBcnhy, that of the very m'd^c-lilie form of 
the l'.inlt-sUifl’(D4irby Rop. i. p. liit): from which I could now dear it, and 
render it apphcahle, perhaps to all the ci^csthal really occur in theCulliei’s 
practice, if I had si^^cient leisure or inducement^ se.t about such awork;— 
until then, I mu8t'coj.>Unue ,to describe mu? repeat each casOj where neces- 
oary, in my private or profi^ss^oft^l Reports on Collieries, instead of being 
.tide to shorten them, fey referende to a pablished wdrk, descrH>ing each 

V4 


ever 
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ever find myself at i-sStie with the practical Collier*, Miners, 
but on of ??r/em/cej nr involvin:^ their belief, of things 

vot aclnamf seen h/ themselves^ I almost daily, when on my 
Mineral Surveys, find myself point blank at issue with them, and 
so have been obliged to continue, in numerous instances;—I am, 
I hopej alike incapable of being influenced by mmhers, to adopt or 
reject any position or deduction to be made from the study of (reo- 
logieal phenomena, as I am of yiehling in any such cases to 
/Aori/?/, however acadenn cal (U’imposing its aspect maybe; uorwiil 
1 stand quietly by and see, a most deserving Individual and Fric Uvl, 
deprived of the just reputation due to his labours and discoveries, 
or neglccf the attempt, at contributing towards his more solid 
reward. And 1 am, 


Sir, 


Your obedient servant, 


1'2, Upper CrOwn Street, 
Weslinirister, May 3, 1815. 


John Farey, Sen. 


LXII. Letter from. M. Ampere to Count Beuthoij.et, <m the 
Detirrm'tnalion of the PioporLums in w/ikh Bodus are nm- 
i'ineetj according to the respective Number and Arrangement 
of the MolecukS'of whkh their integrant Paiiiclcs are co?/i- 
posed. 

[Concludeil fioni p. 190 .] 

w e may also deduce from this manner of conceiving the com¬ 
position of bodies, the relations of the^quantities of acid, basis, 
and even of water of crystallization, which ought to be found in 
the acid salts, the neulial, or those that arc hypersaturated with 
one and the same sjK’cies, accor<fing ft) the representative forms 
of the particles of tiie acid and the base. It is thus, for instance, 
that wp find, according lo that of the junticlos of the sulphuric 
acid, that most of the supers atur at eel .sulphates onglit, conform¬ 
ably to experience, to contain three times more bases than the 
neutral .sulphates, ‘ and that the quantity of siilphurie acid is 
double in the acid.fiulphatcs to what it is in the neutral .sulphate; 
whereas the sulphurous acid may, according to tht' repi esoutati\'e 
form of its particles, make with ammohia aii acid salt, into whi< h 
it enters in greater quantity than into the neutral sulphite, m 
the ratio of three to two only. Such, in short, is the acid sul¬ 
phite which we obtain by distilling the neutral sulphate of am¬ 
monia. 

I shall not enter here into the details contained in iny full 
memoir pn the different combinations of a»nnoiuacai gas with 
the other Rcid gas«: the accordance of the re.5Ults to which we 

• 'r ' " ' ■ are 
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are leil, ivith those of the experiment, seems to me otie of the 
most remarkable proofs of the theory tlierein detaped; but in 
order to give au example of the niauuer in which xS njay di\aw 
from this theory tlie determination of the (juantityof water whu h 
is comhiued with bodies, either in the state of erystallixalion or 
even after they have undergone the action of a strong lieat, I 
shall cite the determiiiation according to the representative form 
of the particles of potiLsh from the quantity of water which is 
united with it in these t«'o states* After having established, 
setting out from the phienomcna which potassium exJiiltits when 
we phwe it in contact with water and ammoniacal gas, that the 
particles of potash have as their representative form ^ octohe- 
firoii composed of two molecnlos of oxygen ajid four of metal, 

I lind tiuit, in the crystalif/ed hydrate, the (juantity of the oxy¬ 
gen of the water oue,hL to be double tliat which is^nit,ed b> 
the potassium ; but after the hydrate has been fu?ed, mose i\va 
fjnantifies of oxygen ought to be as 1 ;3, because a particle ol 
hvdralc in this stale has for its iepresentati\'e form a licptaocto- 
hQflron fwriied by the meeting tjf a trioctoliedron 4 ?oinposed of 
three oeiohedral particles of j)Otash and of a tctraoctohedron ot 
four oetohedral partides of water. Now, acconiiug to Ihe com- 
posilion of potash as determined by Messrs. 'Fbenard and Gny 
Lussac, 100 parts of potasshmj unite uii.li 19*045 parts of oxy¬ 
gen to make 119*915 of jmtash. it follows from what I hay'* 
said, therefore, that this quantity of potash ougfit to rctam, c* 
every temperature, a quantity of water in wliieh there is 2tr*5'jS 
of oxvgeu, and which coioseqr.entiy weighs 30* 139 j tiiat is to 
say, nearly of the tveight of the j>oLash, as luis been fouii'^ 

by the most accurate analyses. 

The combinations of oxygen, hydr(»gen, and ehlorc, cither wivh 
themselves or witli other boilics, have been successivoly llic sub¬ 
jects of researches anab*gous to those just mentioned. As it h 
impossible to indicate all the result'- here, 1 shall cotifiije I'iy.'cl*- 
to those of the conihiuations in whicii all the oletncnt'- may he 
obtained in the state of gas, and in vvhicli the numbcis ol tut 
molecules of each of their elements arc consequently given im¬ 
mediately. 

We have already ascertained the representative forms of tlu 
particles oHwo combinations of axote and of oxygen, the oxide 
of azote and the nitrous gas; that of the nitrous acid ought to 
be determined according to the ratio of the volumes of nitrous 
gas and oxygen Of which it is comoosed. Experiments haw 
been made upon this subject, hut their results arc at vaiiaucc. 
According to the analyses of Sir, Humphry Davy, this acid i'. 
composed of two volumes of ni&ol^ gas, and of a volume of 
oxygen: each of its particles will then contain two molecules 



34# On MW^ical Proportions 

of oxyjijen more than the particles of nitrous gas, and will cori- 
secjiTCnfly as the representative form, an octohedron com¬ 

posed </f t\VO molecules of azote and four of oxygen ; hut then, 
as in all the other eomhinations where the volume of one of the 
components is doiude that of the other, the volume of nitrous 
gas will not eiuinge by the addition of oxygen : the greatest con- 
den^tion which takes place appears to me to be ascribable to 
this, namely, that in proportion as these octohedrons are formed, 
they are combined in hexa-decahedrons, with tetrahedrons of 
nitrous gas. As two molecules of oxygen arc thca'sufficient I'or. 
the formation of one of these hexa-dccahedrous into which two 
entire parades of nitrous gas enter, the volume of oxygen is 
only tim fourth part of tliat of the nitrous gas, and the volumes 
«>f azote and oxygen are, in the nitrous acid, as 4:6. These 
results rtgiree with the experiments of M. Berzelius. On this hy- 
potiiesls, the condensation ought to he S-fifihs of the total vo¬ 
lume; but it will not take ])i:icc isnnplctely except when, the 
oxygen being introduced by small portions into the nitrous gas, 
the octohefiftms just mentioned, in proportion as they shall be 
formed, will meet an excess of tctraliedn)n of nitrous, gas with 
which they may be eonibincd. If wc in(reduced, on the, contrary, 
the nitrous gii< into oxygen, a part of these octohedrons might 
remain isolated, and there might result eonibinations and con¬ 
densations ill variable proportions. 

Jt follows from the con»po>itioii of the nitric acid, as deter¬ 
mined by Sir H. Davy; and whieh is confirmed by the decomjio- 
sition of the nitrate of ammonia, tliat a particle of this acid, if 
we can obtain it without water, will be composed of one particle 
of azote and of two particles and a half of oxygen, It will then 
contain four molecules of azote and ten of oxj'gen ; and we may 
conceive it as formed by the meeting of two tetrahedrons of ni¬ 
trous gas joined, to an fictohedron of six molecules of oxygen 
and forming '^th;it a dodecahedron. But in the combination 
which this aciu always forms wdth water, wc must sujippsc that 
the octoiiedron of oxygen aiul two octohedrons of wuitcr form a 
trioctohedroa which is united in a trapcsisoidal form with the tw'o 
tetrahedrons of fiitrons gas: we may ftence concliule wdiat is tlic 
quantity of water in the most highly, concentrated nitric acid, 
and we find by calculation that it is nearly what Dr. Wollaston 
has determined by his cxjicriments. 

In the nitrate of ammonia, a particle of djry nitric acid is 
united to tvvo paifItsles of ammoniacal gas j so, that one particle 

We maV also that, in the formatioai^df the nitric acid, the 

liexa-dccahedron of nitroiw acid i$ joined to a tetrahedron of oxy<;en, 
which always .forms a combination of au octohedroti with two tetrahedrons, 
and cliungcs nothing !ti the foubwhig e&pkimCkins. 

of 



m Chemical B47 

of salt is formed by the juwd iou of one octoliedron o{ oxygen, 
two tetralu'droiis of nitrous gas, and four tetrahhdions similar 
to those which enter, to the number of two, into each j»articie, 
of aimnonlacal gas: the representative,form of this particle is 
therefore a pyramidated liexa-tetrahedron, cotitainmg ten uiole-r 
cutes of oxygen, eight of azote, and tweh^e of hydrogen. Wbuo 
we decompewe the salt by heat, the eight moleenles of azote 
ft>nii two jjarticles of oxide of azote wdth four molecules of oxy*, 
gen, and the twelve molecules of hydrogen form three parti¬ 
cles of water with the six other molecules of oxygen, 

When the salt contains besides water of crystallization, we 
ought to obtain more than three particles of water j btit in all 
rases, we can only extract from its decomposition water and 
oxide of azote, as we find by experience. 

If the quantity of water of Crystallization was equal, in the 
salt to tliat w'hich is contained in the most liighly ufmc^ntrated 
nitric acid, it would be necessary to join to the octoheM^n and 
to the six tetrahedrons of which one of tlie particles is composed, 
two other octohedrous of water; which will give for ^e repre¬ 
sentative form of the crystallized nitrate of annnonia!, an octo- 
centali£?drou formed by the meeting of six tetrahedrons and 
one trioctohedron. (Milore is combined with hydrogen in equal 
volume, and the imiriatle acid gas which results occupies a vo¬ 
lume equal to the sum of the volumes of those two component 
parts. We might account for this mode of combination, by 
supposing that the representative forms of the particles of clilore 
are isolated tetrahedrons like those of oxygen, iizote, and h)- 
tlrogen; that of the particles of the muriatic acid w’ill then be 
a tetrahedron : hizt Ave nray aKo explain it by considering each 
jiarticle of chlore as formed by the meeting of two tetraliedrons 
in a parallelopipedou, and as consequently coutaiuing eight mo¬ 
lecules.. This last hypothesis is the only one which can agree 
with the proj)ortions of the other comhinations ;of chlore, tlu? 
plucnomena which tliey exhibit, and the propi^es which cha¬ 
racterize them. 

liy admitting it, we find that each particle of muriatic acid, 
containing the half of a particle of hydrogen aud the half of 
a particle of ehlore, has for its representative form an octohe- 
drou composed of two molecules of hydrogen and four molecules 
of chlore. When the muriatic gas is combined with the ani- 
moniaeal gas, each of its octohedrons is combined with a cubic 
,|^article of this gas : hence it folhiws, that it oi^ght to absorb 
of it a volume equal to its own, as experience »hcm, and that 
the particles of the thus fetrmed ought to have as tlweir re¬ 
presentative form a rh^boidai dodecahedron: this form is, in 
fat t, one tjf those which belong tq tfie jiystem of cryat^lization 
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of sa! ammoniac, and all the others might ronscqncnllv be re- 
f'erred'jbo.iit bj* different decrements. The acid gases, the parti¬ 
cles of ^htch have a cube for their representative form, tend, on 
the contrary, to combine with the aTnmoriiacal gas in such a 
way tlrat the volume of one of the gases is douhle that of the 
other, because the most simple jjciyhedron which we” can form 
with cubes is the hexa-tetrahedron which contains three of them. 

The composition of the gas for'ined hy flie meeting of oxygen 
and chiore, which Sir Humphry Davy has discovered and called 
eiichlorine, is one of the most remarkable, from the propoi- 
tions in volumes of its two component parts. Aecortiing to his 
aualysip, five volumes of the gas winch he submitted to the ex¬ 
periment, gave, oil being decomposed by heat, two volumes of 
oxygen and four of chlorc. Tiicse relations seem cnntrujv to 
all analogy, and they seem to be inadequate to the explanation 
of the composition of the particles of euchlorine, without ad- 
mitting waithe gas analysed hythis eedebrated chemist was mixed 
with a little chiore; a supposition which naturally occurs wlit ii 
we recount that tlie process by tvhieh this gas was obtaine<i gave 
a mixture of euchlorine and ehlorc, from whicli this last gas was 
separated by shaking it over mercury ; a process which probably 
did not take up all the chiore, ami which, besides, did not leave 
any method of ascertaining, even if successful, that the residue 
of this operation was pure euchlorine. 

i think therefore that we must account for this analysis, by 
vnpposing that the gas employed contained one-fifth of chiore ; 
and that, of the five volumes submitted lo the experiment, there 
were four only of a gas really composed of oxygen and chiore. 
By supposing that the representative form of its particles is a 
cube composed of two molecules of oxygen and five of chiore, 
*ve find that four particles of this gas ought to contain eight 
molecules, i. two particles of oxygen and twenty-four mole¬ 
cules, i, c.j^three particles of dilore : so that the decomjrosition 
of four vobuncs of jiurc euchlorine would produce, upon th.is 
hypothesis, tvyd volumes of oxVgen and three volumes of chiore. 
'Hiese three volumes of chiore iniited to a volume of the same 
gas, which formed hy its mixture with tlie four volumes of eu- 
chlorine the five Volumes which were operated upon, ought to 
have given in the residue the four volumes of chiore found by 
Sir Humiibry Davy. 

The relation of tirree volumes of chiore and two volumes of 
oxygen in the euclilorine, seems at first to present no analog 
wutli the telatioiis which we observe in the combinations of the 
other gases; but this anomaly is only apparent, and merely 
arises from fh® tetrahedrons of the chiore, instead of being sc- 
[lanitcd like thc/tetrahedrons ffom.itlie oxygen, the hydrogen. 
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ftrttl the azote, remaiiiiiif? comhiaed by pairs in each particle of 
chlorc; so that a volume of this gas is equivalent to two volv.incs 
of another gas relative to combinations; and that if the tetra - 
hedrons of the chlore shall all be separated from each otticr, we 
shall obtain, by the decomposition of the euchlorine, six volumes 
of chlore and two volumes of oxygen, precisely as we find in 
the residue from the decojnposition of ammoniacal gas, the par¬ 
ticles of which have the same rcjuesentativc form with that of 
the euchlorinc, six volumes of oxygen and two of azote. 

The results which I have just indicated form but a very small 
part of those which vve may deduce from the consideration of 
the representative forms of the particles of bodies applied to the 
dotermination of the proportions of inorganic compounds. 'I'fae 
chemistry of organized bodies also presents numerous ajipliea- 
tion of this theory; but it is in this respect paarticularly that 
there are majiy analyses and calulations to make for completing 
It. I have nevertheless drawn several determinations illative to 
the composition of different circumstances drawn from the ve¬ 
getable kingdom, >vliich agree too strongly with the^results of 
experience to leave any doubts as to the utility of which it may 
be in this part of chemistry. 


LXIII. .Sowe Exper'menls and Olservaiions on the Colours used 
in Palniins hu the Ancients, Bif Sir IIumphhy Davy, 
LL.D, F^a,S,* 

I. Introduction. 

J. HE importance the Greeks attached to pictures, the estima¬ 
tion in which their great painters were held, the high pric es paid 
for their most celel)rated productions, and tlie emnkition existing 
between different states with regard to the possession of them, 
prove that painting vva“> one of the arts most cultivated in an¬ 
cient Greece : the mutilated remains of the Greek statue*!, not¬ 
withstanding the efforts of modern artists during three centuries 
of civilization, are still contcmplatcsl as the models of perfection 
ill sculjiture ; and we have no rcu-.on for supposing an uiferior 
degree of excellence in the sister art, amongst a people to tvhefn 
genius and taste were a kind of birthright, and who possessed a 
perception, which seemed almost instinctive, of the dignified, 
the beautilul, and the sublime. 

The works of the great masters of Greece are unlbrttmately 
•entirely lo^tt. They disappeared from their native country du- 
Tiug the wars waged by the Romans with the successors of 
Alexander, and the later Greek republics j and were destroyed 

* From the PhUosopbical Trausacuoni for 1815, parti, „ 

' cither 
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either by acfciclent, by ^ine, or by barbarian coii([iierors at the 
period of the decline and fail of the Roman Empire. 

The subjects of many of these pictures are described in 
ancient authors, and some idea of the manner and style of the 
Greek artists nfltay be gained from the dci^igns on the vases, im¬ 
properly called Etruscan, which were executed by artists of 
Magna Grtecia, and many of which are probably copies from 
celebrated works: and some faint notion of their execution and 
cdouring may be gained from the paintings in fresco found at 
Rome, Herculaneum, and Pompeii. 

These paintings, it is true, arc not properlyGreek ; yet, what¬ 
ever may be said of the early existence of painting in Italy as a 
native art, we are certain that, at the period when Rome was 
the metropolis of the world, the fine arts tvere cultivated in 
that city exclusively by Greek artists, or by artists of the Greek 
schools, Bv comparing the descriptions of Vitnivius"*^ and 
Pliny wlfh those of Theophrastus f, we learn that the same 
materials for colouring>wcic» cm ployed at Rome and at Athens ; 
and of tl\jirty great painters that Pliny mentions whose works 
were known to the Romans, tw o only are expressly mentioned 
as born in Italy, and the rest were Greeks. urnBniental fresco 
painting was indeed generally exercised by inferior artists; and 
the designs on the walls of the h«niseR of Herculaneum and Pom¬ 
peii, towns of the third or fourth order, can hardly be supposed to 
offer fair speeimensS of excellence, even in this department of the 
art; bnt in Rome, in the time of her full glory, and in the orna¬ 
ments of the imperial palace of the first Caesars, all the resources 
of the distinguished artists of that age were probably employed. 
Pjiny names Cornelius Pinus and Accius Priseus as the tw'o artists 
of the greatest merit in his own time, and states that they painted 
the Temple of Honour and Virtue J, " Iniperatori Vespasiaiio 
Augusto restitueiiti;^* and it is not improbable that these artists 
had a share in executing, or directing the execution of, the 
paintings and ornaments in the baths of 7'itus; and at this pe¬ 
riod the works of Zeuxis, Parrhasius, Timanthes, Apelles, and 
Protagoras were exhibited in Rome, and must have guided the 
taste of the artists.. The decorations of the baths were iutended 
to be aeeii by twilight, and many of them at a considerable 
elevation^ so that the colours w’ere brilliant and the contrast 
strong; ytet grill these works are regarded by.coBiaQi6seurs as 
performances of considerable excelleiK:e 3 tlje minor ornaments 
of them have, le^ to the foundation of a style in painting which* 
might with much more propriety be called Komonesque than 
Arabesque j and ho greater eulogy can h0,;;hM<>wed upon them 

* Dc Architectura, lib. vii. cap. 5.' f De Lapidibus. 

I Plin. Nat. {list. bb. xxiv. cap. HT. 

than 
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than the use to which they have been applied by the greatest 
painter of modern times, in hja exquisite performances in the 
Vatican. In these and in other works of the same age, the ef¬ 
fect of the ancient models is obvious; and the various copies 
and imitations that have been made of these remains of aniujuity 
have transferred their spirit into modern art, and left little to be 
desired as to those results w'hich the skill of the painter can 
command. There remains, however, another use to which they 
may he applied, that of making us acquainted with the-latere 
and vhemical compositio?) of the colours used hy the Greek mid 
Ron^ian artists. The works of Theophrastus, Dioscorides, Vi¬ 
truvius, and Pliny, contain descriptions of the substances usicd 
hy the ancients as pigments; but hitherto, I believe, no experi¬ 
mental attempt has been made to identify them, or to imitate 
sncli of them as are peculiar*. In the following pages-1 shall 
have the honour of offering to the (Society an investigation of 
this subject. My experiments have been made upon eoloiii's 
found in the baths of Titus, and the ruins culled the baths of 
Livia, and in the remains of other palaces and baths of ancient 
Rome, and in the ruins of Pomj)eii. By the kindness of my 
friend, the celebrated Cunova, who is charged with the care of 
the works connected with ancient art in Rome, I have been en¬ 
abled to select, with my own hands, specimens of the different 
pigments that have been found in vases discovered in the exca-, 
vations lately made beneath the ruins of the palace of Titus, 
and to compare them with the colours ftxed on the walls or .de¬ 
tached in fragments of stucco: and Signor Is’elli, the proprietor 
of the Nozze Aldobrandine, w ith grcaT liberality jiermitted me to 
make .such experiments upon the colours of this celebrated pic¬ 
ture, as were iiece.ssary to determine their nature. When the 
preservation of a wwk of art was concerned, 1 made my re¬ 
searches upon mere atoms of tlie colour, taken from a place 
where the loss was imperceptible: and without having iiijurti 
any of the precious remains of antiquity, I flatter myself, I shall 
be able to give some information not without interest to scien¬ 
tific men as well as to artists, and not wholly devoid of practical 
applications. 

* III the 70tb volume of the Amaks de Chimie^ page SS, M, Ckaptal hw* 
p^ublisbcd a paper on seven owlourb fotind in a colour-sbop at Pompen. 
Four of these he fuund to be natural colours, ochres, a si^imeu of Verofla 
green, and one of pumice stone. Two of them were bines, wkich he con¬ 
siders as compounds of aiumine and lime with oxide of copper, and tin? last 
». a pale rose colour, which he regards as aiulojfous.feh the lake foi'nietl by 
fixing tbc- oolouting matter of nmdder apoa alumtae. 1 sliall again refer 
to the observations Chapt^ in tlie;COurse of thi& paper. It inH be 
fodnd on perusal, that^y do no* Supersede the inquiry mennoned in the 
text, 

: . n. o/- 
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n. Of the Red Colours of the Ancientt, 

Amongst the substances found in a large earthen vase filled 
TVith miKtures of different colours wi*h clay and chalk, found 
about two years ago in a chamber at that time opened in the 
baths of Titus, are three different kinds of red; one V)right and 
approaching to orange, another dull red, a third a purplish red'*. 
On exposing the bright red to the flame of alcohol, it became 
darlieiifci’ed; and on increasing the heat by a blow-pijre, it fused 
into a mass having the appearance of litharge, and which was 
proved to be, tliis substance by tlie action of sulphuric and mu¬ 
riatic acids. This colour is consequently minium, or the red 
oxide of lead. 

On exposing the dull red to heat, it became black, but on 
cooling recovered its former tint. When heated in a glass tube 
it affordlfed no volatile matter condensible by cold hut water. 
Acted on by muriatic acid/'lt rendered it yellow; and the acid, 
after being heated upon it, yielded an orange- coloured precipitate 
to ammonia. When fin ccl vvlth hydrate of potassa, the colour 
rendered it yellow; and the inixtiuc acted on hv nitric acid af- 
forded silica and orange oxide of iron. It is evident from these 
results that the dull red colour is an iron ochre. 

The purplish red submitted to experiments, exhibited similar 
plxvnouK’iia, and proved to he an ochre of a different tint. 

' in examining the fresco paintings in the baths of Titus, 1 
found that these colours had beoti all of them used, the ochres 
jiartieulurly, in tlie shades of the figures, and the minium in the 
ornaments on the: borders. 

I found anot’ier red on the walls, of a tint different from those 
in tliq vase mid much brighter, and which had been employed 
in various apartments, and formed the basis of the colouring of 
the niche and other parts of the chamber in which the Laocoon 
is said to have been found. On scrajung a little of this colour 
from the'^wail/ and submitting it to chemical tests, it proved to 
be vermilion or ciniialrar, and on heating it with iron filings, 
lunning quicksilver was procured from it. 

I found the same colour on some fragments of ancient stucco 
in a vineyard tteaJfitlic pyramidal monument of Caius Cestius. 

* In the Nos^ Al^brandinc, the reds are all ochres. 1 tried 
on these red® thffi action of acids, of alkalies, and of chlorine, 
bvtt could dis<^Ver no traces either of minium or vermilion in 
this picUire. 

Minium was known to the Greeks under the liame of (r«v8«- 
awl >0 the .Romans undejrifl^t cemssa u^ta. It is said, 

’• ISTeiwlydDf the same praaisfcvte of copper.' - 

t DkwjtJoritks, lib. v. * 

' by 
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by Pliny*, to have been accidentaJlj; by means of a fire 

that took p’ace at the Pifsfeus at Athens. Some ceruse which 
had been exposed to this fire was found converted into minium, 
and the process was artificia!ly imitstted: apd he states that it 
was first used as a pigment by Niciasf. 

Several red earths used iti painting are described by Theo- 
jdirastus, Vitruviusand Pliny. The Sinopian earth, the Ai- 
niGuiaii earth, and the African ochre, which had its red colour 
produced hy calcination, 

Clanahar or vermilion was called by the Greeks xiyvJJoagi 
and by the Ptomans mmium. It is saiil by Theophrastus jj to 
have beeji discovered by Callias, an Athenian, ninety years be¬ 
fore Praxibulus, and in the 1149th year of Rome, and w’as pre¬ 
pared by washing the ores of quicksilver. According to Pliny^f, 
who (juotes Verrius, it was a eoloUr,v.held in great esteem in 
Rome at the time of the Pvepublic^ll^ great festivals it was used 
for painting the face of Jupiter Capitolinus, and likewise for 
colouring the body of the victor in the triumphal processions, 
“ -sic Camillum triuniphasse**.” Pliny mentions that even in his 
time vermilion was always placed at triumphal feasts amongst 
the precious ointments] and tliat the first occupation of new 
censors of the Capitol was to fill the place of verinilioii-painter 
to Jupiter. , ^ . 

Vermilion was always a very dear colour amongst the Romans ; 
and we are informed by Pliny, that to prevent the price from be¬ 
ing exr.*essive it was fixed hy the government. The circuni- 
stance of the chambers in the baths of Titus Ibeing covered with it, 
jiffordvs prf)of in favour of their being intended for imperial use ; 
and we are expressly informed by the author I have just quoted, 
that the Laocoon, in his time, wajp in the palace of Titusf f; and 
the taste of the ancients in selecting a colour to give full cflFcct 
to their master-pieces of sculpture was similiU’ to that of a late 
celebrated English connoisseur. 

Pliny describes a second or inferior sort of vermilion formed 
by calciiiing stone found in veins of lead. It Is evident that 
this substance was the same as our minium, and the Roman ce- 
russa usta, and tlie stones alluded to by RUny ^een car¬ 
bonate of lettd: and he states distincUy, a substance^ 

which becomes red only when burnt* ^ 

• Lib. xxxv. cap. SO* f Id. »bid.' ’ ' ' ‘ ^ 

J De Architpetura, lib. vii. cap, f. § Bioscoride^ Jib.'Wtaap. 1^0! 

(I De Lapid. cap. f04.. . < 

^ Lib. xxxijt. cap, W.. piftnenta et 

quondam apud Rotnaoar^poiQ imL^-inaxinjiie, ^ed etiam sapri}.* Ibid. 

t1' Lib. Kxavi.jpap. 4r. ut’|hi(M»coo<»teii qoi ««t ki, Inqjcratuiw 
dotnbt opus omnilHis et pictaraaet stuMfuarie artis prepond^um. 

Vol.45.No.205. 1815. I JII. 0/ 




J364 Bxpermetds and Ohservaiions 


JH, Of the Yellows of ike’ Ancients. 

A large carllicn pot found in one of the chambers of the lialln 
of Titus contains a quantity of a yellow paint, n hich, submitted 
to chemical examination, proved to be a mixture of yellow ochu* 
with chalk or caihonute of lime. 

This colour is used iji considerable quantities in different part' 
of the baths j hut principally in the least ornamented chamljei^. 
a'^d itHfthose which vvcic probably inteiuled for the use of'tiii 
dftmestu’s. ki the, vase to which 1 alluded in the last section, 
i found three different yellows ; two of them proved to be yclloc.' 
ochres ntixed with did'crcut quantities of chalk, and the third a 
yellow ochre mixed with red oxide of lead, or minium. 

The ancients procured their yellow ochre ^ from different part'^ 
of the world; but the most esteemed, as we are infoiined by 
Pliny, was the Athenian ochf©; and it is stated by Vitruvius, that 
in his time the mine which produced this substance w'as no 
longer worked. 

1 ’he ancients had two other colours, which were orange or 
ycUow; the anriplgmentnniy^ or c.(><s^vrA. 0 Vi said to approach ti/ 
gold in its colour, and which is described by Vitruvius f as found 
native in Pontus, and which is evidently sulphuret of arsenic ; 
and a pale saudarach, said by Pliny to have been found in gold 
, ;a,nd silver mines, and which w'as imitated at Rome by a partial 
calcination of ceruse, and which inu&t have been massicot, or 
the yellow oxide of lead mixed wdth minium* That there wa*^ a 
colour called by thftf'Roniaus sundarach, different from pure 
mmium, is evident from w liat Pliny says; namely, that tlie jialc.-t 
kind of orpiment resembles saudarach, and from the line of 
Najvius, one of the most ancient Latin poets, Mcrula sanda- 
racino ore so that this colo\;r must have !)cen a bright yellow 
similar to that of the beak of the blackbird X* Dioscoridcs de¬ 
scribes the best a-aivBaQa^>i as approaching in colour to ver¬ 
milion §, and the Greeks probably alwavs applied tins term to 
nujiium; but the Romans seem to have used it in a different 
M'osc ; and «ytnc confusion was nature! when different eoloni s 
'vere prepared from the same subalanco by tUffei’cnt degrees of 
calcination. ; ^ 

I have ndt detected the use of orpiment in any of the ancient 
fresco paintings V btit a d^p yellow a})proaehiug to orange, which 
covered a pkee of stnecd m the rqins near tl>e monument of 
Gains Ce»tius, proved to be oxide of lead, and consisted of mas¬ 
sicot rBi:^ed wiyi minium. It is probable that the ancients used 
many oolours from lead of di^r|t)t tints between tho usta of 


' ' . ^ 

* Tlicephraetus de Lapidibus, 

I ilibtoire deki-PeJnCurc aacicniie, 190. 


f Vrtrmiu?, bb. vii, 
§ lit. y. l'Z% 
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Pliny, which was our )x>Tuitii% and imperfectly decomposed ceruse, 
or pale mHs<iicot. 

The yellows in the Aldobrandini picture are all ochres. I ex¬ 
amined the colours in a very spirited picture, on the wall of one 
of the houses at Pompeii, of u lion and a inan; they all proved 
to be red and yellow ochres. 

IV. Of the Blue Colours of the Ancients. 

Different shades of blue are used in the different apartments 
of the baths of Titus, and several very fine blues exist in the mix¬ 
tures of colours to which I have referred in the last two sections. 

These blues are pale or darker, according as they contain 
larger or smaller quantities of carbonate of lime; but when this 
caihoriate of lime is dissolved by acids, they present the same 
body colour, a very fine blue powder similar to the best smalt 
or to ultramarine, rough to the toucli, and which does not lose 
its colour by being heated to redness; but which becomes ag¬ 
glutinated and seniifused at a white heat. 

This blue 1 found was very little acted on by acids. Nitre- 
muriatic acid by being long boiled upon it gained, however, a 
slight tint of yellow, and afforded proofs of the presence of oxide 
of copper. 

A quantity of the colour w'as fused for half an hour with twice 
its weight of hydrate of potassa; the mass, which was blnebh 
green, was treated by muriatic acid in the manner usually em¬ 
ployed for the analysis of siliceous 8tq|(|^ when it aflbrded a 
(jiiantity of silica equal to more than S-if'ths of its weight. The 
colouring matter readily dissolved in solution of ammonia, to 
which it gave a bright blue tint, and it proved to be oxide of 
copper. The residuum afforded a considerable quantity of alu- 
mine, and a small quantity of lime. 

Amongst some rubbish that had been collected in one of the 
chambers of the baths of Titus, I found several large lumps of a 
deep blue frit, which when powdered and mixed with chalk pro¬ 
duced colours exactly the same as those used in the baths, and 
which when submitted to chemical tests were found to be the 
same in composition. 

The minute quantity of lime found in this ®|*bstance was not 
sufficient to account for its fusibility; it was thcreiTore reasonable 
to expect the presence of a fixed all^itli in it; and on fusing some 
of it with thr^ times its weight of boracic acid, and treating 
the mass with hijt;ric acid and carbonate of ammppia, and after¬ 
wards dietilHng'Ifulphnric acid from it, I prodifen from it sul¬ 
phate of Sodaf wliich proi^ that it was a frit made by means ot 
soda, and coloured with oxide of copper. 

The undiluted colour in its form of frit is usctl frw ornamenting 

Z ‘2 some 
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some of the mouMiiigs detiiched from the ceilings of the cham¬ 
bers in the baths of Titus: and tiie walls of one chamber between 
the compartlrierits of red mafble, bear proofs of having been co¬ 
vered with this frit, and retain a considerable (juanlity of it. 

There is evew reason to believe that this is the colour de- 
* 

scribed by Theo])hrastus as discovered by an Egyptian king * ; 
and of which the manufactory is said to have been anciently 
established at Alexandria. 

Vitruvius speaks of it, under the name of caerulcumf, as the 
colour used commonly in painting chambers, and states, that it 
was made in his time at Puzzuoli, where the method of fabrica¬ 
ting it was l^otight from Egypt by \'est(»rius ; be gives the me¬ 
thod of preparing it by heating strongly together sand, fio< 
iiitri I, and filings of copiier. 

Pliny mentions other blues, which he c-alls species of sand 
(arenee) from the mines of EgyjJt, Scythia, and Cyprus, ^’lu'‘^t* 
natural blues, there is reason to believe, were different prepara¬ 
tions of lapis lazuli, and of the blue carbonates and arseniates of 
co))per. * 

Roth Pliny and Vitruvius vspeak of the Indian blue, w'hich the 
first author states to’ bc combustible, and which w'as evidently a 
species of idigo. 

I have examined several blues in the fragments of fresco paint¬ 
ing from the ruins near the monument of Caius Cestius, In a 
deep blue approaching in tint to indigo, I found a little carbonate 
of co]>pcr, but the of this colour was the frit before cle- 
fccri)>ed. 

The blues iu tlie Nozze Aldobrandine, from their resisting t!\e 
action of acids, and from the effects of fire, I am inclined to 
consider as conjposed of the Alexamlrian or Puzzuoli blue. 

In an excavation made at Pompeii, in May IbH, at wdiich I 
was present, a sin,all ppt containing a pale blue colour was dug 
up, which the exalted personage, by who.se command the exca¬ 
vation was made, was so good as to put into my hands. It 
pi oved to be a mixture of carbonale of lime with the Alexandrian 
lnt§. ■ 

Vitruvius states, thig[|.tbc ancients had a mode of imitating the 
Indian blue or tv mixing the fiowder of the glass called 

by the GiTeks , uaAof, with selimisiau “creta” or ammlarian 
‘‘creta,^’ which vras whii^; clay or chalk mixed with stained 
glass; tfie same practice is likewise referred to by Plimy. 

* De I.«pid4hus, sect, xcviii, f Ijb. vii. cap. 11. 

1 This kiciidliies tlie nitrmn pf the ancients with carb(j>tiHte" of soda. 

J This pmbseibly is the satne colour as tltsit exftbtmed l»y M, CltkiUal. He 
not search iii it.for alkali, or there 19 every reason to suppose he woull 
have found soda, ' V 

There 
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Thero is much reason for supposing that this stained glass, or 
uaXoc, was tinged with oxide of cob^t; and that these colours 
were similar to our smalt. I have not found any powdered co¬ 
lour of this kind in the baths of Titus, or in any other Roman 
ruins; but a blue glass tinged with cobalt is very common in 
tliose ruins, which when powdered forms a pale smalt. 

I have examined many pastes and glasses that contain oxide 
of copper; they are all bluekh green, green, or of an opaque 
watery blue. The transparent bine glass vessels which az;e found 
with the vases in the tombs in Magna Gnccia are tinged w iLh 
cobalt; and on analysing tlifferent ancient transparent blue glasses 
\vlii<-h Mr. Millingen was so good as to give me, I found cobalt 
In all of tliein^. 

Theophrastus, in speaking of the manufacture of glass, states 
as a rcpo'rt that was used to give it a fine colour, and 

it is extremely probable tliat the Greeks took cobalt for a 
species of yuk-Koc, I have examined some Egyptian pastes 
which are all tinged blue ami j;)eeii ^vitll copper; but though I 
have made experiments on iiine diti’er.njt ‘pecimeus of anewmt 
Greek and Roman ir(i?i spare tit lilue glass, 1 have not found cop¬ 
per in any, but cobalt in all of tbemf. 

V. Of the ancient Oreevs. 

The ceiling of the chambers called the Baths of Livia Is higldy 
ornamented with gilding and paintings; the larger painlin; s 
have been removed, but the ground-“wz^ and the borders la - 
jnain. A fragment deiadicd from the borders, whii h appc'an 
of the S'lnze colour as the ground-work, w'as of a deep sea gruH'u. 
Tlie colourhig matter examined, proved lo be soluble in acid; 
with crtervcsocnce; and when precij/itated from adds, it redi^- 
s()!\’ed ill solution of ammonia, giving it the bj-ight blue tint pro¬ 
duced by oxide of copper. There are several different shades of 
green empjoyed in the bglU^ of Titus, anrl on the fragments found 
near the monument of (.'aius Ccstins: in the vase of mixed co¬ 
lours I found throe different varieties; one, wliieh approached 
to olive, was the common green earth pf Verona; another, which 

'u: • 

Tlie mere fusion of these classes with tilkali .lad, digestion of the pro- 
♦liw't with.tmiriaoc acid was sufiicunit to produce a syiiipatlietic ink from 
theoj; even the silica separated by the awJ gtuned a iHint blue green tint 
by and, the solution iu muriatic acid became pennnnently green by 
the action of sulphuric add, a plnenonienon Dr. Marcet has obsts'ved as 
belonging to tlje rnuriato of cobalt, 

t A gentleipan aif Milan informed me last summer, that he had found 
oxi,tlc ot'cohalt in the blue glass found in die Kuhis of Haddan’s villa, and 
at tfiis lirno I bud no idea tliat cobalt vrns known to the ancients. Mr. 
Ilatchctt and Mr, Klaprotit had both found oxide of copper iu some tu*- 
cient blue glasses, wltich I coucovr* must have been opaque* 

Z3 
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was pale grass green, had the character of carbonate of copper 
mixed with chalk; and a third, vvhich was sea green, was a 
green combination of copper hiixed with the blue c('j>pcr frit. 

All the greens that I examined on the wsdls of the baths of 
Titws were combinations of copper. From the extieine bril¬ 
liancy of a green which I found in the vineyard to winch 1 have 
so often referred, I suspected that it might contain arsenious 
add, and be analogous to Scheele's green; but on submitting it 
to experiments, it afforded no indications of this substance, and 
proved to be a pure carbonate of copper. 

The greens of copper were well known to the Greeks; the 
most esteemed is described by Theophrastus and Dioscorides 
under the name of p^gutroxoAAa, and is stated bV both to be found 
in metallic veins. 

Vitruvius mentions ckrysocoila as a native, substance found in 
copper mines, and Pliny speaks of an artiheial cbrysocolia made 
from the clay found in the neighbourhood of metHilic veins, which 
clay was most probably impregnated with cjmper. He describes 
it as rendered green by the licrb lutcum. Tncre ii^ every reason 
to believe, that Ing ^il&tive cbrysocolia was carbonate of copper, 
and that the artificial was clay impregnated with sulphate of 
copper rendered green by a yellow dye. 

Some commentators have supposed that cbrysocolia is the 
' same substance as borax, because Pliny has mentioned that a 
preparation called bjgjifis name was used by goldsmiths for sol- 
dering gold* ; but i^ping can be more gross than this mistalce, 
which, however, has Wen copied into many elementary books of 
chemistry. .The material used for soldering gold consisted of 
carbonate or oxide of copper mixed with alkaline phospiiates. 
This is evident from the description of Dioscorides “ Uig) tcv 
<rKco\7jx,of/* lib* V. c. 92, who says it was prepnied from mine 
treated in brass mortars. Piinv says likewise, that it nas pre¬ 
pared from ** Cypria aerugine et pucri impnbis tirina," addlto ni¬ 
tre Thepipkine of cbrysocolia was probably derived from tite 
green powder used by the goldsmiths, and which contained car- 
ho&ate of copper as/ine of its ingredients t* 

Amongst tW suhstlWes found in the baths of Titus were some 
masses of a .gefm, ^een polour. I at first tliought these might 

• Hist, de la Peiotore ancienne, pag. 88. Nos droguisies Ju noujine 
Bnrax,* . f Lib. xxxiii. cap 5. ' 

J 'lire corotnentators have been likmise misled by Pliny’s description, 
“ rJiirys()6|^ humor esi in puteis per venam a«ri deflueas, Ibid.; but 
this is taerdy mi inacouraie account of the decfjinposhion of a vein cyp- 
finning'-cofipeT. We have no reason for soppObijig tliut the Oreeks%nd 
h'omans were ad^ualnlsed with boi;Hx< J’huy, probably misled by tbe *p- 
jdiciKion of the'swme «ame to diSerent ^wbstaacct, considered chrysoedlla 
j Uc cement aS gold in mineral veiiis. 
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be specimens 'of native ehrysocoUa^^ they proved indeed to be 
carbonate of copper, but it had formed round longitudinal nuclei 
of red oxide of cojjper, so thjat probably these substances had 
been copper nails or soiall pieces of topper Used in the building, 
converted by the action of the air, during so many centuries, into 
oxide and carbonate. 

The ancients, as it appears from Theophrastus, were tvell 
acquainted with verdigrise. V^itruvius ineutioas it amouget i 
pigments; and probably many of the aticient greens, which are 
now carbonate of copper, were originally laid on in the state of 
acetite. 

The ancients had beautiful deep green glasses, which I f»r.d 
are tinged with oxide of copper; but it does not appear that 
they used these glasses in a state of powder as pigments. 

The greens of the Aldnbrandini picture are all of coppetj as 
was evident from the action of the muriatic acid upon then'. 

[ To Ilf' coiUiniiod.j 


LXIV. The Electric Qdnwn comUered as a mamtaming 
Powerf or First Mover foi nit\ hankal fH^ppses, By GuoRGic 
John Singer, Esq, 

The poww of the electric column as a source of mechanical 
action, was first discovered and applied by that excellent pliilo- 
hopher M. Dc Luc, the admirable in^i|||^n' of that importan: 
in>trumiei»t; and it is to Iiis active disC^l^uation and uiiceas^ing 
excrtioiis we are indebted for ll.e principlil mechanical airange- 
uients which liave been employed to render the variable action 
of the column equal to liie productiou of a constant though uu- 
Cfjual motion. 

The principal object of f-ucti an attempt is to enable an ct- 
6 fr\cr to niea^UTe the actual variation in the power of the cohunn 
at difiereiit times, uud under dissimilar circumstauoos; and, bv 
a comparison of these changes with the u«ual lueteoiologicLl 
phjsnomena, to ascertain if any connexion can be ti'aced bct\yeen 
the spontaneous electricity of the columajj and tlv5 natural elec¬ 
tricity of the earth and the atmosphere.’* ** 

For this purpose any arrangement may be c^pti^ed which is 
capable either of protlucing or inaiiiltaining the inotkm of light 
substances by the immediate action of the column} and that will 
6 c most eligible wliich produces tins effect most certainly, and 
by the least wmplex means. 

"r^With columm of small powder, the frequency with which the 
leaves of Bennet’s electforaeter are^ade to op^^jmd strike tlie 
' Z 4 sides 
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st^es of the glass, during their contact with one extremity of the 
^ column, for a certain number of seconds, becomes a measure of 
the comparative power of the instrument at diiferent timci,: but 
its distinct expres^oa is prevented by the tendency of the gold- 
. leaves to stick to the sides of the glass j and this arrangement is 
therefore by no means fitted for permanent observations. 

When an insulated conducting substance is freely suspended 
i. between two balls, or bells, connected respectively with the op¬ 
posite ends of the coltimn, I have found that motion is con¬ 
stantly produced, if the weight of the pendulum, and the distance 
of the bells, are exdcily proportioned to the acting power of the 
column at ks mem rate of intensity: but if these circumstances 
are not strictly attended to, the motion will soon cease; and the 
want of complete success in the original experiments of M. De 
Luc and of Mr, B. M. Forster most probably arose from this 
cause; for, in the construction of a nuinlrer of instruments on 
this plan, I have had but one failure, and in that instance the 
apparatus finished in such baste ets to preclude u proper 
attention to the cireumstimces above stated. 

Fig. 1. Plate VlLi^^yepresents the arrangement of my Electric 
Chime. A series’^nibout 1600 groups of zme, silver, and paper 
di:iks, are disposed in two columns, separately insulated in a ver¬ 
tical position 5 the positive end t>f one colutnp is placed low'est, 
and the negative end of the other, their upper extremities being 
connected so as to fom in effect one series, having at each of 
its extremities a !^rtxi|^ell; between the bells a small ball is 
suspended by a thrc^lK raw silk, so as to hang at an equal and 
very small distance fi'om each of them if uueleetrilied. 'flic 
action of the column occasions this ball to vibrate between the 
bells and produce an electric chime, in’wliich the variable action 
of the instrument at different times is indicatki by an increased 
or diminished veUicity of ringing. There is a circular grtno e in 
tlm base of the instrument which receives the ||m of a glass 
shade, by which dust and moisture are prevented troin impeding 
its action, 

Fig. 2 rejuesents a convenient modification of the arrange¬ 
ment devised by M, |)(B. Luc, and to which he has given the 
name oi Airied Ets€iir6scope. It is constructed nearly in the 
same manner W the chimej but has balls at its lower extremity 
instead of beU«. Ffom th^ positive end a wire W proceeds up¬ 
wards a ffw inches, parallel to the colum*n, and is then bent into 
a hook tp; aerve as a support to ,tlie'Tcndulutn, wliich cctfiSists of 
a fine silver wire > to which a gift pith-bali is attachedi This 


* This Fla^ w-jll t»c giv^i with the next number, 

* ' 1 .'' <• ' > 
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pendulum, being in conducting corantunication with the pomti^-e 
extremity of the column, will necessarily recede from it and ap¬ 
proach the opposite hall; but it is prevented from actusd con¬ 
tact with that baU by a brass fork F, across which a very fine 
silver wire is stretched. This wire discharges the electricity of 
the pendulum, and at the same time produces a kind mi jerk 
w'hich prevents the pith-ball from sticking: the pendulum now 
falls again into contact with the positive ball, but becoming - 
again electrical recedes from it and again strikes the cross wire; 
and in this way, if properly constructed, may continue its vibra¬ 
tions for an unlimited period. 

I have sometimes made a variation in this apparatus, by re¬ 
moving the cross wire and the conducting support of the pendu¬ 
lum, and by substituting for it a pith-ball suspended by a silk 
thread, and accurately proportioned in weight and size to the 
medium power of the column. By this means the motion occurs 
over more space than in either of the preceding arrangement*-, 
Und is therefore more cbivious, and well calculated for observa¬ 
tion, as the irregularity is considerable, and maybe noticed when 
the teni))Crature o|i(the surrounding medinn|i’artes but slightly. 

During my employment of the very esllnsivc series of co¬ 
lumns I have constructed, I have frequently attempted to produce 
a rotatory motion by the efirect action of their electrical powder, 
but hitherto the attempt has continued unsuccessful; by indirect 
means, however, the same ol)jecthas of late been vei-y ingenim%sly 
iibtained. In Oetolier last, my friendJ||||||jjLightfoot, a very ac¬ 
tive philosopher, who has made raan^IlKeresting observatioiis 
on this sul>ject, first suggested the employment oif an inliexibic 
])endulum as a means of converting the reciprocating motion 
usually produced by the‘column into a source of rotatory move¬ 
ment ; and the <iortectncss of this idea w'as soon' afterwards 
practically voiilied by rnv pupil Mr. F. Hoiig,k]bsi, who w'ith the 
a^siNtauce of a watchmaker has made a very sfiecessiiil and truly 
ingenious armngemeirt, by which a simple an4 curious electricid 
clock is produced. > 

The rotatory motion obtained by this indirect means, is how¬ 
ever rather cinious than useful; for it, i$ scarcely so correct an 
indication of tlie power of the column tfie simple pendulum, 
and requires a much more extensive series toi keep it m motion; 
it cannot therefoi'e be preferj-ed for’the usu^l purposes of oliser- 
vation, and. has I fear very little chance of becoming at all use¬ 
ful as a time-keeper; for the variable action of the column must 
render it a most irrje^lar maintaining, power, which it will be 
difficult, if not impos8il)le, to correct ej^ectualty. 

^^riie most ele^nt and at the same time thife most simple move¬ 
ment yet produced by tho action of tlte electric cohiran appears 

to 
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to be that employed by Signior Zamboni, wlio has made some 
interesting discoveries on the general structure of the instrument. 
He employs a vertical needle supported a , delicate pivot or 
knife-edge a little above its centre of gravi^, the position of 
which may be readily altered by means of a sliding weight at¬ 
tached to the lower extremity of the needle^ which may by that 
means be so adjusted as to possess the properties of an accurate 
♦cale-beam, and will maintain its oscillations over a considerable 
space by a very 4%ht impulse. 

The upper end of the neetlle, for at least an inch, is formed 
of varnished glass; and on this a ring of gold, or a glided ball of 
pith or corkj is fixed; the axis of the needle is supported midway 
between two vertical columns insulated, but connected together 
at bottom, so that the upper ends of the columns become the 
positive and negative extrcnlitu^s of the scries; the upper and 
insulated extremity of the needle comes in contact alternately 
v. ith each of these ends, receives its electrical state, and recedes 
towards the other, where tlie same proefess ensues; and thus the 
^jl)rations of the needle are maiatained with great constancy over 
a considerable apa^*^. ^ 

Fig. 3 represents the form I have employed for this con¬ 
struction : the needle is supported by a brass arm which slides 
on one of the columns; it is suspended by a delicate pivot, and 
has at its summit a fine varnished glass tube to whicii a gilded 
ball is affixed; the lo'Y^, extremitv'^ of the needle is provided with 
a sliding weight, by ;^|pi the relation of the centre of gravity to 
the point of suspeiwim is accurately adjusted: to render tlie 
contacts perfect, and least liable to change, the gilded ball does 
not strike tlie brass caps of the columns, but touches alternately 
two gold wires.connected with them. 

In this constrhetion the needle is not moved by the direct at¬ 
traction of the ^himn ; but being once put into a state of vibra¬ 
tion, its motion,'tyhieb would naturally decline, and finally ter- 
ndiiate by the operation of friction and by the resistance of t'ne 
air, is renewed ’at each contact by the impulse of electrical at¬ 
traction, vrhich is alternately exerted on the needle in opposite 
directions by each extrcp>ity of the column ; and as this attrac¬ 
tion docs not sensibly act on the pendulum until it is very near 
the attracting surface, its operation commences when it is most 
wanted, and, withc^ mateirially aff^^cting the a^^ion of flie pen¬ 
dulum iu any otlkcr way, occasions it to describe constantly 
ct^ual ares at every vibration. \ 

It is obvious, tbkt by conoe6Clug a projper leyen and ratchet- 
wheel with i^cis the needle, mot^U may be^eadUy 
miinicated to i»de^, or other yidie^s; and th^ I am 
formed has been during the year, hy some expcrimlm- 

talists 
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talists on the eontinent. 1 have since tried the CKperiment, and 
find it succeeds perfectly, but rei^uires a more extensive series to 
overcome the incj^ased friction. 

An effect very nearly resembling^ the action of the beam of a 
steam-eng:itte may be produced by placing the needle in a hori¬ 
zontal instead of a vertical position. For this purpose it should 
be constrt^ed in the same manner as an ordlnaiy scale-beam ; 
having equal atms terminated by gilt halls, and its point of sus¬ 
pension abo\’e its centre of gravity. If a needle of this kind be 
insulated, and placed with one of its balls a few inches above 
the positive extremity of a powerful column, whilst the opposite 
ball is similarly situated with respect to the negative extremity, 
it will, when once put into a state of oscillation, continue to move 
with considerable regularity, and with a momentum which ren¬ 
ders it probable that, by the application of a proper mechanical 
turangeuient, a tolerably regular source of rotatory motion would 
be obtained. 

I have now completed a series of columns comprising up¬ 
wards of 50,000 gfpups of a peculiar and powerful arrangement, 
but have not as yet Combined them so as to institute any accurate 
experiments on their effects ; but I trust it will not be long ere 
1 have leisure to accomplish this object. 

I^ondoii, May 1,1815. G. J. SlNGKR. 


LXV. On the Coal and Stone Str ^^ 'qf Durham, Bg 
Nat. John Winch, Esq. <^Wewcast/e, 

To Mr. Tilloch, 

Sir,~Tf your correspondent who writes under the signature 
of “ A Constant Reader,” in the Philosophical Magazine, ha- 
access to the papers of the Geological Society of London, I beg 
leave to recommend him to inspect the numerous sectioiis of 
collieries situated in this vicinity, which are deposited in the li»- 
brarvof that Institute. By taking this trouble, he will soon per¬ 
ceive that strata of stone and coal vai^y, not only in thickness, 
but are soraelimes replaced by beds of different descriptions at 
places by no means distant> from each other; and of course that 
a single section, such as that adoptedby Mr; Forster, can convey 
but a very inadequate idea of the stratification of this part of the 
kingdom.' But should his residence be out of totya, the fol- 
ij^ing infoi^tioii relative to the Newcastle grindstone bed 
prove acceptable to him. On Gate^ead 1^11 and Wick- 
Banks (see the Map of Durham) this s^atum is 11 fathoms 
thick, and lies 3!^ fathoms id)ove the High Main Coal j it is also 

met 
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piet with at ByketHill (seethe Map of Northumberland), but is 
i?ot found in the vale of Team wliich divides the former, nor of 
Tyne wTiich separates the latter places^ At Byket St. Anthon's 
Colliery (see Forster’s Section), and in the Dean near Bill 
Quay, its thickness is 12 lathorns; and its place 58 fathoms, 
above the High Main Coal; for it is worthy of remark, that the 
strata in this coal-field thicken on approaching the point of ex¬ 
treme depth situated near JaiTow, The stone quaiTied and sunk 
through at Byket Hill and Byket ISt. Anthon's is com{)C»sed of 
much coarser grains than on Gateshead Full, aitd by the colliery 
sinkers is called Brown post. 

Kes)>ecting the muscle shells—these organic remains occur in 
most places where ironstone is found in the shales; not only in 
the l^^ewcastle coal formation, but also in the metalliferous 
upon which it rests, where encrinal limestone, 
sandstone, and shale alternate; but the localities are too nu¬ 
merous to metition. 

Very respectfully, 

Your obedient humble servant, 

Kcwca-'tlc-upop-Tvne, NaT, JoHN Wi>CH. 

Mhv a, 1813. 


LXVI. Acconnf of a recent melancholy Occurrence at Heaton 
Colliery, By A Correbj»o>!DENT. 

Mr. Tdhch, 

T ' 1 Newc‘astlf,-iipo v'rynr. Mny 14, IRI.V 

HoroH some of the London prints have ]n)i'li«lK'(l 
accounts of the dreadfitl accident which Itappened at Heaton 
CJolliciy, on We<Jne.sday the Sd of tbi.s month; yet as tlic'so 
jiaiiJtgraphs appeip to he only short extracts fr. 9 rn our proviucia! 
newspapers, the editors of which have on>iited a description rd‘ 
the local situation of the mine and other circumstances well 
known, and of course uninteresting to their readers in this part 
of the kingdom;—1 trust the particulars now transmitted you 
will be deemed worthy a place in the Philosophical Magazine; 
and under the impressioq that your Journal is perused by many 
gentlemen connected with inhiing pursuits, I shall offer no 
apology for detaaling some minute occurrences, or occasionally 
moiling use of t^hical terms when applicable.-^ileaton Col¬ 
liery lies a mile and a half east Of this town, and was won 
aboiit twenty-five years ago; the workings are carried on in the 
Higli Main Coal, from the dip where «lte engine-pits are 
to the depth of about eiglity fathoms*tOwards the rise, where tl^^ 
may be twenty-hve fathoms edvedng on the seam: but here 

present 






ai Heaton ColUer^* 

, ‘i t 

present owners have put down no shaftsj the inclination of the 
strata is nearly east and by soutit. To the west and north-west of 
Heaton Uall are the wastes of iwicient eoUieries long since ^an- 
doned. I’he conductors of the usine,, well aware of the grain; 
body of water they wpulcl .have to cototend with when they ap¬ 
proached these boundaries, had iocreaswl the number of their 
steam-engines to three (one of which is of the power of ISO 
horses), the whole being capable erf drawing 1200 gallons each 
minute; and by this prudent precaution had already freed them¬ 
selves from the water pressing upon them from the west; but 
that accumulated towards the north-west vvas still to be let oC 
For this purpose a drift was driven in a direction to perforate the 
old workings near Heaton Burn, a little to llie north and by 
east of the Hall, where the remains of numerous pit heaps arc 
to be seen. An upcast dike of eight fathoms had just been 
passed through; this should have served to point out the spot 
where the miners of former times W'ere from necessity likely to 
£U':>pcnd their labours ; and now all due precaution should have 
been used to guard against iiiijjending danger. This djift in the 
stone had been driven in a sloping direction upwards to regain 
the seam, and two feet of coal already formed its rOof.—At four 
o'clock on the fatal njorniiig, Mr. Miller, the resident or under 
view'er, visited the men engaged in this operation, and a dripping 
of w’ater from the roof being pointed out to him, he gave direc¬ 
tions that the wor^ sltmtld be squared up j;, and said ** he would 
send in the boi-ers at nine o’clock with shift, to ascer¬ 

tain whether the water proceeded from thl^lijistc or no. In le^s 
than a quarter of an hour alter this conversation took place, 
the water began to run more freely threm^^h the chink; and tlie 
two drifters becoming rather alarmed, seat their boy to apprize 
two other men W’ho were woiking near them, with the state cf 
the mine; also directed him to go to the craiii where the caves 
of coals are delivered from the hoard-ways into the w^aggon or 
rollyway, and acquaint the whole of the men in the pit of their 
danger. The youth asserts that no one was at the crain when 
he reached it; but this is altogether improbable, and no doubt is 
entertained that, impelled by fear, he made the btest of his w’ay 
to the shaft and escaped. The two workmen first mentioned 
had now' quilted the face of the drift, and one of them recoUei;t- 
ing that he had left bis jack.et behind, proposed, to the other to 
return and see how the watear was coming offfhvx at this in¬ 
stant a frightful crash, accompanied by a violent gust of wliid, 
which extinguished the eamlles, *watrued them tlmt an immense 
of water was rushing into the mine $ they ied ptecipi- 
towards the working shaft, distmA abotit a mik ; and, as 
tlii water of course Bow ed first do\vn the lowest level, reached 

it 
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it jiist in time to save their lives. The two men who were 
workingr near them, the boy before mentioned, and fifteen other 
men aim boys who were on the rojtway, were so fortunate as 
to make their esc^, but not till the last of them was up to his 
w'aist in water. Every possibility of retreat to those left behind 
was now cut off j and, shocking to relate, seventy-five human 
bdngs, including Mr. Miller, were shut up in the wmkings to¬ 
wards the rise of the colliery, either to perish by hunger, or die 
for want of respirable air; and twenty-four hours elaps«^ before 
* the w'ater rose to twenty-five fathoms in the engine pit; if it 
could even then displace the air confined in the higher part of 
the mine. Some faint expectations were entertained during the 
course of the first day, that a communication might he opened 
to these unhappy people, by uncovering and descending through 
one of |he old shafts at Heaton Banks; but liefore the scaf¬ 
folding waa reached, the surrounding earth fell in, and every 
glimpse of hope vanished.—Workmen are now busied in clearing 
out a shaft ht front of Heaton Hall; but owing to rubbish which 
has accumulated at the bottom, and the carburetted hydrogen 
which is ascending in great profusion, much time must be spent 
before that part erf the workings can be inspected, where most 
of the plncnen were known to be employed when the accident 
look place. 

The suflerers who thus found a living grave have left twenty- 
feur widows and seventy-seven orphans, besides Mrs. Miller 
a:id her eight ebik^^,, to deplore their untimely fate.—I am 
i'^py to add, tha^^^ubscription is now on foot to relieve the 
ipccuniary distress of their families. N. 

P. S.—Thirty-seve^ horses were in the mine at the time of 
the catastrophe. 


LXyil. Notices respecting New Books, 

Oksertfatwns, chiefly practical, on some of the more common 
Diseases of the Horse; together with Remarks upon the ge¬ 
neral ArtkUs ^ Diet, and the ordinary Stable Management 
that AmmaL By 'TbomasRuaul, Fetermary Professmr 
end Lecturer to the Right Hon, the Dublin Society, and Fe- 
ierinary Smgmt in the RoyaPArtillery, 460, S60 pages. 

M n. Peai.l speaks with much modesty of h» pretensions as an 
author., His work, however, is replete with m much useful 
practical h^oimatido, that it cannot fail fo proi^ aceeptabliy|pt 
only to ^i^eSwSomil pcop^^^ but to every lentfoman who jpiftd 
rescue ms the desttoc^ve ofgrooina^llpd 
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common farriers. The author’s views of some of the dhteases 
to w hich this noble animal is liabk, appear to us to be new, and 
the treatment recommended, highly judicious. He ridicules the 
idea of a vitiated^ fou! state of the blood and humours being the 
cause of the grease^ the great winter disease of Ikwscs that are 
kept in large crowded towns. It is seen but rarely (in com¬ 
parison) in the country, espceifilly among such as are employed 
in agriculture j and least of all among those of the latter kind 
that perform work of a regular kind. No, disease to which the 
horse is liable, appears to the author to arise more decidedly from 
the ordinary managemejit of stables, or to be less a necemtry 
consequence of domesticating this atiimal. In opposition to tire 
opinion of the late professor St. Bel, that thisdise^ is contagiovs, 
he urges, that where numbers of horses are all treated iu the 
same way, and exposed to the same exciting came of disease, 
nothing can be more natural than that numbers ahoiild Ire at¬ 
tacked w'ith similar morbid symptoms—Stripped of all myster v 
aird all the technical laugnage of the schools j the grease umy 
be coiibidered, sisiiply, as an inflammation of the skin of the fet¬ 
lock joint. The disease is, in truth, the chilblain of the horse.” 

.We shall cease to wonder that the skin of the fetlock 

is iia’ole to be attacked with inflammation, especially in the win¬ 
ter season, if we consider the peculiar circumstances to which it 

is exposed.The seat of the disease is remote from the great 

fountain of life, the heart.......The fetlocks are exposed to 

greater vicissitudes of heat and cold th;^|poy other part of the 
animal—at one moment enveloped in aPUd of hot litter and 
fa*ces at a temperature of 50^ to 60'; the next, exposed to a cur¬ 
rent of cold air several degrees below the free^sing point;”—and 
sometimes stmiding for hours in snow', or bruised ice. “ The 
skin is frequently not merely imbued with moisture, but with 
siich as is of a n^,<>t deleterious kind, to a part susceptible of in¬ 
flammation, nanfely, the urine of the animal; which contains 
a great deal of volatiltg alkali, even before that salt can be en¬ 
gendered by the putrefactive fermentation of the litter.” We re¬ 
gret that our limits do not permit us to lay before oiir readers 
the whole of the author’s reasoning and proofs in support of his 
opinion. Though the author considers the gtcase tiot as a owi- 
stitutionai but as a local disei^, brought on by external causes 
aione^ yet ha dots hot miunllun that interned remedies ought 
never to be " for it happens, every ncHt' and then,., that 
the mfianuaatfonuifthe diseased Umb is so prodigiously high, that 
the cemsticutioh is found to sympathize with the diseased parts, 
'IPI^^enerally fever and detangemest of the am the cem* 

But the ehl^ leaaon why this eon^amt Is frecpieutly 
flpand so dififlenit of etna, klewmg to the clrcttmsssfouee of consi¬ 
dering 
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derii^ lt a priumry difiea^ of the <»}nstittitCoii; which, it is sup¬ 
posed, mmt be aiueti^ed the complaint can be curc^. 

Hence the fenago of aiteratave$,^*'&c. &c, which are frequently 
exhibited for weeks, sometiuies months, whcte a judicious appti- 
tsition of simple external remedies would Iwj found capable of 
effecting a cure iti as many days. ^ But we must refer our readers 
to the work itself for the author's mode of tre%nent. The con¬ 
tents of the work areOn the lise and Abuse of Purgatives ; 
—on Strangles j—oti Spraitis or Claps in the back Sinew j—on 
^ Wormsj—Spasmodic Colic or Gripes;—Inflammation of the 
Eyesj—hxhasnttiation Of the Lungs;—the Grease;—the Farcy; 
—the Glanders j-^-iGeneral Treatment of the Feet;—Inflammation 
oftheBowdis ;«-iS^table8;—Clothing;—LitterWater;—Light; 
—Groomh^;—-Exercise Food;—Formulas of MetMcines. 
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Travels in Africa, undertaken at the Bequest rftke Mis¬ 
sionary Society, By John Campbell. 8vb. 586 pages. 

We notice this publication (in which there are some curious 
details, which cannot but prove interesting to those particularly 
wlio recommended the voyage) chiefly for the purpose of giving 
a few extracts of detached facts which may be acceptable to such 
of our readers as are fond of natural history. The author’s route, 
marked on a map which is given in the volume, was from Cape 
Town, about 18* 20^ 8. long, and 34* S. lat. in a direction nearly 
east to 27* I O'; tbj^l^tortherly (with some westerly deviations) 
to lat. 27* 40'8. he proceeded eastraiy, then SW, till 

lie reached tbebariks m Yellow River, at about 26® 30' E. long, 
and 20* SO' B. lat. This river runs westerly, and towards its 
mouth takes tlie name of Great or Orange Riveiii It runs into 
the Bouth AthUitk Ocean at about 16® 50^ E. lo^, and 28* 30' 
S. lat. Mr. OsmpbeiFs ^neral route wiw th^ln the direction 
of dlls riveir, from the point at which he apprmfebed it to about 
18* £. long., when he travelled southefl^, the direct way 
he could nhd to Cape Tmvn. In this route, ft great part of 
which had never been visited by any European, the author en¬ 
countered the usual inconveniences which accompany travellers 
among uncivitHsed tribes, and metvnth some facts so curious as to 
procure theift ftl^ight notice in hiiyiages, journey had 

other and jipportaat objecra in view-^^e figure civilisa¬ 
tion and moral^i^rovemeiit the sons dl' AlMltL' Mr. Camp¬ 
bell left Errand in July i8l2,^ftnd reaehe^Town on the 
24th.of Qc$d|Br. After a few weei» re$id«mee mere, and visiting 
dtferent nds^cutipiry settlements, the'amh^' .fris 
set off on his^pdi|ceted Jotfrrmy Osi.4^ 43th/';df l^b. 
three waggons {ftifterwaiw tP'^'^llte) eaeb drawioh^ 
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twelve aiid did not g^et back to the Cape till tlie entl of 
October. 

Feb. 16.—Killed a gray serpeftt, which shone in the dark, and 
emitted a rattling sound, evidently intended by Providence to 
give warning of its approach. i, 

March 15.—Counted 2P aloes in flowei*. Some pf the stalks 
measured 3S feetsf^in height, and 2| feet in circurafeience at the 
bottom j—a wonderful growth la one year! What a curiosity 
would these be' esteemed in the Viit-inity of Kondon, where it Is 
believed they c^jpe into flower duly once in 100 years t, If mi 
aloe produces seed when it sends on a flower, it dies that year; 
if not, it lives and sends forth a flower again. 

March 19.-—Saw numerous ants’ nests. Iii shape they rescm« 
ble a baker’s oven, and arc from two to four feet high. These 
industrious animals have their' enemies, especially a creature 
about the slae of a fox, who, after piercing a hole in the side of 
the nest, pushes in his tongue, when the unwary ants rush to¬ 
wards it in order to investigate what has liappened. The tongue 
being covered W'ith these insects, he draws it in, and swallows 
the whole, repeating the process till lie lias devoured millious. 
The bees sometimes covet and take possession of the house. 
Tlie boors also, when travelling, frequently clear out these nests, 
and use them as ovens for baking their bread, 

April 13.—Came in sight of some springbucks, which af¬ 
forded groat amusement, from their springing at least six feet 
every leap in height; and several yaitls il^l^h, Plowcver near 
a person may be to then?, no motion ot^TOeir legs can be per¬ 
ceived. The instant they touch the grdund they rise again into 
the air, which makes their motion resemble flying. Wlicn th<‘v 
leap, the ground on which they light seeim as if elastic. 

April 25.—A honey-bird, which leads travellers to hives of 
bees, invited u^^by chirping, to a place where honey might be 
found. One oi^wo of puf escort went towariJs it, when it flew 
from tree to free Chirpbig j but as the hive appeared too distfffi;t 
they retunied. 

May 18.—-Commenced keeping w'utch at night. The Hot¬ 
tentots watched chiefly on the lec side of the waggons; the rea¬ 
son I understood to be, that a lion or a Bushman never makes an 
attack from the windward, Realise then tlie dogs smell them 
and give an alarm, ;V , 

May 21.—Tils Season may be called the Bt&hraans’ hamft. 
The ground being now softened by rain, they pull up roots, not. 
only for pressent consumpfion, but for future use. In eummrr 
|hey arc supplied with Jocusts, which they dry and pound ini«» 
ojHisirder, which seiwesns. a.substitute for fiom.; 

« done 7.—Plagued'with bi^hes Hgmficantly iianuni .c/op-u- 
>f. 45. No, A a u 



^ A JVo//V^.T mpectitig New Books. 

it hUc. It^ tliorns exactly rcspniblc fishing-hooks; so that, if 
tliiey ditcii iioUl of your clothen as you pass, you musl stop, somo- 
H lorjg tvhile, before you get dear of them. In clearing 
onl' arm the other is caUgKt; aht] withoat the' eaiitibtts assistance 
of a rtccOnd person there is no escaping, but by m^iu force and 
losing part 6f your dothe?, 

Ju;ic J7.'—flaltkl at Blink (or Sinning) IlillJSo called on ac- 
touiiL of a shining stone, rescMj^iling the lead of whicli peiuii^ 
are i/iRfle in England. This ilie Bushmans and ctiters giiiid 
to dust^ which they use us we do hair-powder. red stone with 
viii'di the surrounding ijutioiiK paint their bodies, comes al^o 
Iror.i tins hill, article of barter. This mounUiin is 

a hind' of Mecca to the lurrounding nations. They are enn- 
shantly making pilgrimtiges hither, not indeed to pay reUgious 
homage, but to obtain Mipplks of blue powder for their hair. 
I'liis custoiiir hfs exi.stcd time immemorial. Accompaaied by 
I'i;. Bcid and our Hottentots with candles, the mine was cnlered. 
Ailcr descending with sonw* diihcuUy, we soon lost sight of tlic 
\'vOfld;j sometimes wading half-leg deep in biac^-Jead dust. Tli? 

1 oof was full of projecting pieces of the shining rock, and large 
•averns appcmtid on each side as we advanced. The roof at one 
)jlii!ce appeared curiously carved. Touching a part of it which wo 
could reach, we perceived it had life. It proved to be coipposetl ot 
a multitude of bat.'i hanging asleep from the roof. Moving tbent 
l)rjekwards and foivV|^|y racither awoke iiof made any of them 
lose their lioKl Of to which they clung by the claws of 

llicir hinder legs ^ 6w|tptding the candle at a little distance un¬ 
der one of them awoKC it, when it flew to another part of the 
cave. Having u^dvanced about U)0 feet, the cavern oecame 
Ipw ahd narrow, that wc could proceed no further in' that divco- 
We returned, went, by a passage leading’ to the right, 
idte^Pfr into the mbuutahi, and entered a ^rgeurvcrn the bottom 
c^ yraicTi was strew’cd with the bones of ahiipals, find some parrs 
ijMk'atcd flres ha^hg been made in it. After collecting some 
.‘i^feimens of the rock and powder, we returned to day-light 
as as ehimiiey-swcc]KTs. , 

jf'Iilljiid aifmffalo aiid’woundcd two. The buffalo is often {'\- 
treui^y furious^^hen wounded and not disabled, JShocihi his 
climb 4',trie, he isifar ftotti being out of danger; for the 
aftimal .will ru^i^th yiolfeftee and strike the t^e With his massy 
L(>rnsi, 'whiclTyyover 4s witli ,a tehnot the cw^iof his head; 
ili^ stroke of will so d^>ak« tile trees 48 to require a 
ftirpt l^dld indeed prevent the p^Ofi ittUii% to the ground, 
arid being cilm^uhntly i^©d by the honis id the etnaged ahi,* 
ri < ril. Thishaffalb was lb^^ for o^rsfelvea audfeliowcrs for 
'• da;,?., saving'the sheep fortull&rc'u^^ ’■t;, 
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.time 24,—The irareliets reached Lattakoo, a royH African 
city. Bv tiie map it a}>pear8 to bo situated iu long. 25^ S.T E. 
lat’. 26’ 20' S, where tliey remained till the 7th ol July. They 
Were treated with hwpilality: not a single artieie was stolen 
from th^h'during stay, escept iwo mtlons^ for which the 
culprit was diiveu out of the public scpiare. The king agreed 
to receive missionaries for the instruction of his people^ 'I’hey 
had h’l^ard, tliey said, that there was a Great J3eiwg;, but they 
knew him hot, having never seen him. On oite occasion, abou^ 
a dozen people sitting a few yards from Mr, C'ampbdil’S tent were 
singing one word witli a little variation, viz. Hailphilap'^Hie^ 
iayhUny. After repeating it six or eight times in chorus, ^hey 
paused, and began all at once again, [l^^y «ot this be a cm- 
rupted pronunciation of HailelajahP which, witli some va<^ 
rieties in pronunciation, is still in use anmng all the northern 
inhabitants of Ai'rtca.] 

Aug. 11,—Haidcastle is surrounded by inou^f^ins of asbestos 
It is disposed between rock strata. That which becomeu, by 
a little beating, soft ns cotton, is of a pmssian blue colour. I 
found some of the colour of gold, but not soft oi’ of a cotton 
texture like tlic blue; some* I found wldtc, brown, green, Sic. 
Cloth of this substance stands the fire. Tlie ancients burnt 
their dead in such cdoth, to obtain their ashes; and it is rcunark*- 
able that in the language of the Clriipjaas it is called handktr* 
thief Slone. ‘ . • ' 

Aug. 14.—Observed a camcl-thbyi^lree stripped of its Icavei 
by the winter, which ivas just overi.^]i»f|jere weie thrce-hi um hej 
of a different kind of tree, or bushi ys^&diad In cn engi aftctl iut<3 
it fey a bird; which is a common occurrence in this coutrejy: :he,c 
branches were full of leaves. 

tSept. 10.—A tree was observed having two Ttinarkab!^* •if's'.*: 
on it; one about four yards in drcumfertnice; tlie othc" irec. 
and aboui i^^yard in depth. They arc built of coarse,<y q 
rmall bird resembKug our goldfinch. One of the nesfej^\, 
vcniecn hoics iii the bottom, the other se.vch, by whicliSf^y; ’ i; 
outer. At one time 1 saw about a hundred come out \*''v 
Instead of being the nest of a single pair, they seem to be.’;, 
or towns of birds. 


I was for some time surprised bow suCb multitudes of Kis 
and mice as inhabit the Desert could lii^e^wythout water; hi 
observed feAhy succulent plants of vari^^usf binds loaded w. 
small beit^ containing water. I poured «Kit td* one large ber., 
almutta^poonftils of water; and I the mic 

to tiMir Jiioles, just as seamen take easks of wate 
into thw ahipSi This is a wfenderful proVi»to4 has mat] 
" to supply of th'fe&C'fittle aiiimals,^ ' . 

, A a 2 ■ V / A stor 
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A st^WBiJiaviug been thrown at a lizard, which struck of? its 
tail; the tail leaped about for five minutes, and moved, some¬ 
thing like a serpent, to three yards distant. The poof lizard as 
well as myself stood wondering at this exhibition. The Hotten¬ 
tots informed me that, like serpents, after their heads are cut olf 
tb^ live until the going down of the sun. 

The natives liave a strange way of getting rid of flies. They 
rub milk over their sheep, and, placing them before the dpor, 
drive out the flies: these instaiuly light upon the sheep, which 
are then driven to a distance. 

Sept. 2S.—Four scorpions were put into a' hole dug in the 
earth. They soon began to fight. The mode was curious. 
Having two claws l^e a crab’s, with these they attemjjted to 
seize cacli other by the head. When one happened to he thus 
caught, he seemed sensible of his danger and cried out; but the 
other, regardless of.liis cries, turned ronn<l hi-s tail and gave him 
one sting. The one that wa.s stung, as if aware of its mortality, 
fesi'^ted no snore, but lay down till he died. The other, as 
' if aware of the same thing, gave himself no further trouble. 

> They all had the same method of fighting, and all the vanquished 
' acted in the same manner. The surviving conqueror was put 
I to death, as too dangerous to be allowed to escape. 

April 21.—Gil the, voyage home crossed the equator, and had 
I an op|)ortunity to see verified Dr. Franklin’s assertion, that oil 
'thrown upon agitated water will smooth it. A South Sea whaler 
jiear us pumped^out her bil^-water, which was mixed with oil; 
when the sea for a quartey^ a mile behind her became as smooth 

glass. 

practical Treatise on Gas Light; exhibiting a summary De~ 
scription oj^ the Apparatus, and Machinery best calculated for 
illuminating Streets, Houses, and Manufactories with car- 
buret ted Hydrogen or Coal Gas; with Remarks m the llti- 
IHy, S(fely and general Nature of this new Branch of 
i/if/^,:&''co7iomy. By Fredrick At e um., 8vo. Ackerman. 


<,A‘rcaderS are of course aware that the rapid increase in 
late years, of the materials for producing light, has given 
f to a new and beautiful substitute for oil, wax, and tallow; 
©hh new method consists in burning t!ie gas obtainable from 
M:oinmon pit-coal hy distillation, and the light sqcbtaiued i- 
!-|(tiown by tJ:je name of Gas Light. , 

; At ajr (^^®&iod in the history the introdJiGtion of thi> 


em|jh^ Mr. Acenm called 
.tb give the ^i«l of his exten^iive practical knouif^ge a.s a 
iietnist, in iuves^tigating thc merits the new institution, and 

’ * ■' ‘V’ ; ' ' ■ had. 
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ii.ul iLe honour to be selected to cjive evidence of its utility and 
o'conorny before both houses of parliament. It is with peculiar sa¬ 
tisfaction, therefore, that U'c 6nd >hini comiiig before the public as; 
the suilhor of a pojuilar treatise on this nevv branch of domestic 
cvcoiioinv, convinced as wc arc that few could be found hetter 
<jualified for the task. 

The more iininediate olyeet of Mr. Accum’s treatise is to de¬ 
scribe the sipparatus now so successfully employed for inanufae- 
turiiig coal-gas in the large way, and to point out the means 
adopted for carrying this new mode of illumination into elFect, 
for illuminating streets, houses, and mannfaetories. 

The work is divided into two parts ; tile first part is in some 
measure preliminary, and indej>endent of the second. The for¬ 
mer embraces a concise and pojnilur view of the general theory 
and production of artificial light—the illuminating powers of 
candles, lamps, and gas lights, of difterent kinds, with regard to 
the quantity of comhustible material consumed; the mode of 
measuring the intensities of light obtained from different com¬ 
bustible bodies, so as to ascertain their value; together with such 
other facts and observations as the author deemed necessary to 
clear the road, and enable those who are not familiar with che- 
uiistry fully to understand the nature of the gas-light iHumina- 
tion. 

This is succeeded by a chemical vieijv of the general nature of 
coal—the chemical changes which 'itliiis .substance undergoes 
when employed hi the production of gas-light—the different jno- 
ducls it furnisiies—the operations necessary fof obtaining tlicpi 
—-their quantities and applications in the various arts of life- 
together with au historical sketch ofl,he rise and progress of the 
gas 'light illumination. ' ^ , 

The second pkrt ot the treatise, and by far the most copious^ 
is dedicated to the summary details of the new an of ilkirnma-4 
tion. We there find the data for calculating the expense^^th^^ 
must attend the application of this new speeies of light, 
different circumstances, when compared with the lights uq^ ip 
use—the ol>vious effects which the discovery of lighting with codf| 
gas must inevitably produce upon the arts and upon doniestit| 
o- conomy—its primary advantages—its ulterior pruriihes—its h*^' 
uiits—and tlie resources it presents to industiw and public econo¬ 
my. The aiMiOr has candidly shown how far tlie gas-light ap- 
{dicatlon iii safe, and in what jft'spect it is entitled to the public 
apppali^mu and national eiieouragcment, 

Oufi will ntit allow us to speak in det^l of the merits of 
l^ithis wort^^ie abilities of the fiuthor have bcas'n long known v.s 
ra pililosophical and practical chemist. In the preWnt \Vork he 

A a 3 has 
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has displayeti much caudoiir and impartiaUty, and knowledge of 
*the subject on which he writes. His book will be found highly 
Useful to those who wish to acquire a practical knovv^ledge of the 
subject on which it treats, and will enable mechanics to erect the 
apparatus necessary for carrying the gas-light illunjiuation into 
effect. It will remove many misapprehensions drtneerning the 
safety of.the new lights ; it will show the impossibility of streets 
or towns illuminated with coal being suddenly thrown into dark¬ 
ness by the fracture of one or more gas-light mains^ or by the 
destruction of one or more, of the gas-light machineries, as 
has been represent!^ by some misguid^ individuals; and it will 
give to those who are unacqtjaintcd with the luiture of the gas¬ 
light illumination, it fair and not over-charged statement of the 
merits and defects of this new art of illiiiniiiation; wliibt at the 
same time the chemist will meet with facts relating to the sub¬ 
ject of the g;i8,-light illumination, which will arrest his attention, 
and add to the general stock of {‘.heinical knowledge. 

The [}!ates, which are seven in number, are neatly engraved : 
they exhibit not only the large machineries now successfully em¬ 
ployed in liglsting streets, houses, and ])ublic edifices in this me- 
Iropnlis, but likewise the smaller apparatus made use of in ma- 
nufuctoiies and other private establishments. 

Before concluding, we cannot avoid recommending to the 
different gas companies to pay attention to the purifying of their 
gas by passing it throu^jb ‘water, and particularly to avoid the 
use of coals containing sulphur, as we have noticed that where- 
ever sulphur is burnt, avS in vitriol manufactories, the workmen 
always lose theh* teeth, and very speedily too. We mention this 
with no invidious intention; for we consider the introduction of 
gas-light into general use as an object of great national import- 
jince; and we would be son y, sl’ould ignorance or inattention <jn 
, the part of those w})o embark in such undertakings, as- objects 
of commercial speculation, induce an elfect which w’ould set the 
Avhole comimmity in array against this mode of illumination. 


LX^llI, Proceedings of Learned Societies, 

ROYAL SOCIETY. 

\ s < 

April 2D. A PAPER was readd^om Mr, Seppii^, containing 
some additiorwd reniarks to his IphiiWRr one, on an improved me¬ 
thod of ship-buildjng. The autKtir chiefly directed his attention 
to some points commented on by Dr. Young, ahdff,i)peged, 
iusufficicucy of mere theory when confront^ 
dwelt particularly on the fact, that tlie French never biiil^^y' 
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With (Kagonal tirabeis, and^iftenvafdsabandonpd t||p .inode 
cis.uselefis. The uimoiiit, he maia^ir^d, that the i'yench had 
done, was bnildiug one i^hip'the hiiing of which wa*: placed dia¬ 
gonally ; ljut this, as might.he expedited, was attended with none 
<jf the'advaiitag^jWhich^hia method possessed, apd on the con¬ 
trary hadiseveral {wciiliar disadvantages. Mr. S. also prodiiced. 
various certifiehtes from different naval surveyors, and others, a]i 
of whom concurred in proving that the ships built.fwrcordipg to 
the plan which he had carried into execution were almost ^en¬ 
tirely exempt from hogging or becomitig bnlaen-bached.' 

May 4. Sir Huinpliry Davy, having happily |^t»rned from 
his scientific tour on the continent, communicated an’ihteresti');^ 
paper on the li}peroKymuriates, and op wh&t Gay Lussac faU'< 
chloric acid. 

Dr. Phillip, in n short paper, stated his having ftjund a foetus 
in the alKlomeu of a child. At the age of two years and a lic^'f 
a hard tumour was observed in a cliild’s ubdooien ; various uicp.'is 
were taken to reduce or discuss it, l.nt in vain; ail medii;ine v. p.; 
hieffectual; and whcii tlie child <licd, Its body was opened, .a ;.! 
what had been supposed a tumour, proved to he a foetus, I;p. 1 
thinks this an instance of one fceiu. Luiu' lin,h.*:cd within aijo; i u r 

w 

in the womb. 


May 11, Mr. Poret junior related a scries ofvery delicate a ' 
complex experiments, in addition to his foj iner p;i])cr, whici. hj) 
pears in the Phil.Transactions on the anils eulK 'i triple pros .'-.rf < 
Notwithstanding die apparent accuracy, howevi^! s', of Mi evjv r' 
.ments, he found them not quite corrl^pondeuk with tin* 


theory, and tiK'refore rejected the inferences to l e draur i. 
them, or the facts which they developed, |;refcrrliig!.'J 1' r ■> ' 
iieve in the iniaiJlhililv of his calculutions of; 'oinK, tha'i !• 


0 


correctness of ir.s actuid ex))criments. The Society tin u 
jonnied over orre week. 

May 25. A paper by Dr, Parry wa? read, on the nature an 1 
cause of the pulse. Dr. P, tm>k. a review of the diifsrent theo¬ 
ries which have been proposed to account-for the jjha’no-ivo.’cni 
of pulsation, observing that the greater j)art of physiolovlst'j had 
contented themselves with the opinion of Haller, that })ulsat:'. i 
was occasioned b\ the diastole and systole‘of the heart. I 
view, however, of the question,is ^much simpler; on examini’.j; 
,!i(|^erent arteries whore they were exjtoscd to no obstruction i r 
pressure, hfe found that they had no pulse; by pressing the f..- 
ger on an.artcfy over a s,oft .|Jart of the botiy, which yieldcfl suf- 
-fieiently to the pressure,'.p,j(>imlse was mauifiMed; but whip- 
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the ^ul,ic Is notiling more than the re-action or impetus of the 
bhxjd to maintain its regular motion. The arteries appear only 
as canals through which the blood flows in a uniform and con- 
tinupus current; diuiinish the diameter of these canals, and a 
pulse is immediately perceived. At every junction of a vein 
wdtli an artery, the intenml diameter of the latter is ditViinished, 
and lienee a pul'^e always appears. This Dr, P. thinks fully 
ad^uatc to account for all the modifications of the pulse. 

Part of a very elaborate paper was read, detailing numerous 
experiments on malic acid, analysis of several vegetables which 
contain this acid, and on the crystallization of rnalat of lead. 
Gooseberries, and many other culinary vegetables contain con¬ 
siderable quantities of malic acid; but on discovering that malaft 
of lead sometimes formed crystals, and at others continued in a 
thick mucilaginous state, the author was induced to vary his 
experiments to ascertain the cause of this apparent anomaly, 
when he discovered that it was owing to the presence ol' another 
acid. This acid also existing in vegetables when combined 
wi^h the malic, the solutions of lead in it then assume a crystal¬ 
line character. This fact is of great importance, as nialat of 
lead has been deemed to be one of our most delicate tests or re¬ 
agents. 


ROYAL INSTITUTION, 

Mr. Brande’s ninth lecture embraced a general view of the 
doctrines of chemical a^hity or attraction. This subject, al¬ 
though noticed and elucidated by Sir I. Newton, had been but 
sparingly investigated previously to the foundation of the Ficnch 
school of chemistry by Lavoisier and Ins associates: with them 
it became an object of early attention, and new ideas were formed 
upon it, which it nmv became needful to discuss. 

The Professor observed, that at the outset of his present course 
of lectures, the distinctive objects and character of chemistry as 
a science had been explained, but that it would have been of lit¬ 
tle avail to have dwelt upon the luwii of chemical changes; that 
about the present period of his history, the wavering and doubt¬ 
ful opinions entertained upon this head began to subside into 
steadiness and certainty, and the bickerings of im&upported hy¬ 
pothesis to vanish before tlie steady light of theories deduced ficgu 
experiment and observation. 

We were ngj^lso called upon to consider the improvements 
in the language m chemistry, and the grand nomenckturieS re- 
tbrm which in 1787 was presented to the chemical world umk^ 
the. sanction of the united names of Lavoisier, Morvein^ 
ihollct, and Fourcroy, 
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Mr. Brande proceeded to illustrate the effects and lavw'of 
clicinical attraction, by an extended series of experiirtents: he 
observed, that a total change in the properties of bodies was the 
most obvious result of a chemical action; that insipid, inodorous, 
and insoluble substances acquired flavour, smell, and solubility; 
and that tije third substance resulting from the union of two 
bodies, did not possess the intermediate qualities of its compo¬ 
nent parts, but exhibited new and unexpected properties; 
change of form or state was a frequent attendant on chemicii^ 
action ; that solids became fluids and gases; fluids were solidified ;' 
and aeriform bodies, quitting their elastic state, acquired a liquid 
or solid form. These phsenomena were separately illustrated by 
experiments. 

Mr. Brande concluded his lecture with an examination of the 
laws of simple and double decomposition, and with a general 
vi6w of the theory of definite proportions, in which he demon¬ 
strated the tendency of bodies to unite only in certain relative 
weights; and that, when they combine in more than one pro¬ 
portion, the second, third, or fourth quantities are multiples or 
divisions of the first, Mr. Brande contrast,c<l these views with 
those advanced by Berthollot in his “ (ylKunical Statics,” a,nd 
proved the correctness of the former, and the imperfection and 
futility of many of the latter. 

In some experiments with carburetted hydrogen, the Profes'^or 
took occasion to odi'ert to the applications of this gas to oeceno- 
mical purposes, which, with few' inconveniencies, held out many 
advantages. The question ivas too extended and important to 
Ixi then entered upon ; he therefore merely noticed the quantity 
of gas afforded by a given quantity of coals, and the proportion 
required to feed an Argand’s lamp. We understood that a chal¬ 
dron of Newcastle Wallsend coals afforded 10,000 cubical feet 
of gas fit for burning; of which, between three and four cui.ical 
feet were consumed by each Argand’a burner per hour. 

''riiis lecture was interspersed with several applications of th™ 
principles laid down, to the phasnomena of art and nature. 

It is obvious, said the Professor,‘that the effects of cheinica’ 
combination are referable to simple laws productive of invariable 
results; and hence we discern, in the minutest atoms and com- 
biuatipns of matter, the same display of unerring harmony which 
is exhibited upon a great and magnificent scale tlnl^ugliout the 
systeifipf thc.nmverse, ' 

Mr; wande ja his eleveiitb lecture dwelt ujibn |^||advances 
wl^h’frad been made in chemistry, during the last mitury, and 
that new and powerful instruments of reseaich had 
^^^kcpvered. He then proceeded to discuss the relation of 
the t^hanical forms to the chemical constitution of bodies; 
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jajMj liavujg taken a general view of the phecnoineun of 
jsation* noticed at con<iidcrahle length the theories which had 
heeu invented to account tor them. 

' |t will be impossible to give an intelUgihle outline of that part 
of Mr. Braude’s lecture in w'hich he exposed the theories of 
orystallizatioii: those of Romd de Lisle, of Haiiy, and of Dr. 
AVollaston, were separately considered, and il^trated by a series 
.j[|f,|l 3 scellent nmdels. The Professor supported that hypothesis 
jfyhtich regards the primitive forms of crv’stals, as made up of sim¬ 
ile arrangements of spherical particles; and some new fiicts upon 
ihe subject w^re adduced, which, if not perfectly demonstrative, 
were highly favourable to these views. 

In his twelfth lecture Mr. Brande entered upon the subject 
of electricity, with an Instoricjil sketch of the ri^.c anti progress 
of that braneli of experimental science. I'heoplirasius, tiic ce¬ 
lebrated pupil and successor of Aristotle, is the first who alludes 
to this singular pmver of matter. Dr, delhert is tlic earliest 
scientific writer on this subject, and in his treatise on magnetism, 
published in IGOO, many important facts concerning the excita¬ 
tion of electricity arc detailed. Having detailed these and other 
tii'Covcries in chronological order, the Professor proceeded to a 
Kct io of experimonts iliUHlraling the laws of electrical excitation. 
The plucnoinena of ‘nnhicad electi icily^ and the other modes of 
cxi hation, were also consiffered. 

Mr. Brande said that it was only within the la-^t fourteen years 
Uiat the chemist had,been reciuircd to enter minutely upon this 
subject of impijry ,* *>r, although it might have been suspectcil 
that an SiigGtit so powerful and so universal as electricity was not 
niicfuiirected W'ith the. chemiepJ energies of matter, no such re¬ 
lationship had been demonstrated until the comir.cncemeiit of 
the prejent century, an mra whicli would ever be referred to, as 
upiong the most glorious and important in experimental science. 

Mr, Brande described the diuei'cut electrometers, or instru¬ 
ments for ascertaining the presence and measuring the quantity 
of electrical excitation, qnd concluded with details respecting 
the discoveries of Dr, Prafiklin, especially as to the modes of 
pre^'ervjng ships and huiUlings from the effects of lightning, and 
with some observations on his scientific character. 

Mr* Brande in liis thirteenth lecture resumed the subject of 
electricity. He* dwelt upon the diiferent modes of ex^ation 
shortly noticed in his former discourse, and referred tbf |mseno- 
inena o^ fe tbimder-storm .and water-spont, tq mductii&;jp|tkjng 
place bc^^wn the clouds ai>d the earth and water. 
the meaning of the qm^t-tity and As!eiMW|ipd 

by electricians; the former signifying the absolute 
cicctricity dilSused cv«' any surface j the latterj its 
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fly off or pass llirough non-conducting tnudxa; tljus the 
city of the common electrical machine is possessed of great in'* 
tensity, because It passes in long sparks through air j hiU ita 
quantity is inconsiderable, for the whole is at once withdrawn 
horn the conductor, 

Mr. Brande next proceeded to the discoveries of Galvani and 
Volta: the former #iad ascertained that, on bringing ainc- and. 
silver in contact witli the nervpus and muscular parts of i?eceipiit^ 5 >. 
killed animals, violent spasihodic affections fusued 5 and 1 ^' 
formed an unsatisfactory hypothesis to aceouik' “fpr the effect 
but the subject spon fell intp the more ,a))le hands of Volta, an# 
became productive of infinitely imfjortaqt consequences, not 
merely as influencing the theory of electrical action, but as ex¬ 
tending the boundaries of that department of science, and ulti¬ 
mately of chemical philosophy, 

Volta referred the effects upon the frog, to the excitation pf 
electricity by the contact of the metals, and devised the method 
of accumulating the electricity tlius excited, by the alternate ar¬ 
rangements of two di^rent metals and moistened paper. The 
Professor having pointed out the improvements which had sue- 
eessively taken place in the Voltaic apparatus, stated that its ac¬ 
tion appeared to depend upon the di'itur])auce of the electrical 
ecjuilibrium by the two metals, rendering one positive and the 
other negative 5 and upon its iuefoase l>y induction throughouf 
the series. 

The electrical phsenomena of the Voltagi pile w'ere further il¬ 
lustrated by the construction and effects of the electric column of 
Mr, de Luc, in which an active electrical arrangenient is ])ro- 
diiccd by alternations of dry paper, zinc, and silver. I'he con- 
sidcratiou of the general powers and chemical effects of the Vol¬ 
taic instrument Mr. Brande deferred to a future lecture, when he 
should enij)loy the large aj)paratiis, consisting of 2{X)0 series, 
constructed in tlie Royal Institutiou under the direction of Sir 
H. Davy. 

'I'he lecture concluded with some general observations upon 
the advances which had been made in the theory of electrical 
action; a branch of science, in which, notwithstanding the ta¬ 
lents and abilities displayed in its prosecution, there remained 
many recesses unexplored, and maiiy fotmtnihs unexhausted. 

in his former lecture described the structure and ope- 
yatipi^f the Voltaic instruiuent, Mr. Brande proceeded in hi'; 

« ^ture on Saturday, ‘hlay 27 ih, to considea|^||^ method*, 
reasing^^^e quantity'and intensity of its eleCtfieity. lie 
first of chemical action, and exhibited several expen- 
j in which the power of ignition in the battery W'as in- 
prO})oi tionally to the action of the intervening fltud upon 

the 
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the plates; at the Mme timej however, the common elect rical 
powers were diminished; for such a pile did not affect an elec¬ 
trometer more powerfully than when the cells were filled with 
pure water, or when paper rvas interposed between the plates, 
as in the column of De Luc. 

The effect of increasing the number of alternations vyas cxlii- 
, h.ited by the large Voltaic apparatus constructed in tbc llo\al 
^^^titution by Sir H. Davy. It produced a most brilliant arc of 
* Paine when two points of charcoal, connected with its extreme.-, 
‘were broughtU;t?ar each other; in vacuo the discharge wa.s sonic 
inches in length, and exhibited a star and halo of blue light upon 
the negative point, and a bright spot and luush of light ujion the 
positive point; these effects were particularly distinct and beau¬ 
tiful. The fttsion and combustion of the metals, au<l the diffe¬ 
rent conducting powers of fluids, wore also shown by the help of 
this apparatus. 

The increase in the quantity of electricity by increasing the 
si/.e of the plates, was illustrated by a battery composed of Uventy 
plates, each being two feet square. The.largest apparatus of 
this kind had been ron.structed by Mr. Chilth'eti; it consisted of 
twenty plates, each six feet wide, and two feet eight inelies deoji. 
Its powers of igniting metallic wires were of the nio.st surprising 
description; but as an account of the experiments made by 
means of it was about to ,fei|„laid before the Royal Society, Mr. 
Braude did not minutely describe them, A singular experiment 
was cxliibited, in wl«ch a wire of silver and one of the same di¬ 
ameter of platina, united cud to end, were made part of the cir¬ 
cuit ; the, platina wire only bccarue red hot: the effect was re¬ 
ferred to the superior conducting jiowcr of silver to tliat of pla¬ 
tina, the heating effect being greatest where most resistance is 
offered to the passage of electricity. 

The Professor exhibited some other forms of the Voltaic appa¬ 
ratus, and couehided his Lecture with some observations on the 
relatio!! of electricity to the pluruomona of heat, anti on its 
])ower of producing or passing into radiant matter, the niore full 
discussion of wiiich would be resumed in bis next and concluding 
lecture. 
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The Ro®l Medical Society |ffO]jose as the subject tlicjr 
ize the year 1816 the-following question : 


Prize _ 

What changes of composition does the process of 
in quadrupeds produce on'earths^ oxides, and earthy, .all 
and metallic salts 
A set of books, or a medal of five guineas value, will be'0^n 

annually 
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annualiy to the author oF the best dissertation pH an 
incntarsubject proposed by the Swiety; for which all the* 
bers, honorar)', extraordinary, and ordinary, shah aioi^e be |a- 
vitfed as candiJatp, , . < 

The dissertatiws written in .Ei^ish;\French, imp- ^ 

Latin, and to be Secretary on or before the Utof 

Dei'embor of the that in whi<^ the subjects 

are propewed ;~an^S|Ehfe a^i|i<ra|ion o the priise shall, 
place in the last \veek)b|vFi^cife|'jj^iowing. 

To each dissertation shaH ;j^efixed a motto; and UiisT 
motto is to be written on the outside of ,a sealed packet con-' ; 
taining- the name and address of No dissertation 

will be received with the author’s narle affixed; and all disser¬ 
tations, except the successful one, will be returned, if desired, 
with the sealed packet unopened. ' 

Kin WAN JAN SOCIETY OF DUBLIN, 

Wednesday, April 19. Part of a paper “On the Inadequacy 
of t«alvauic Hjpotheaes,” containing a discussion of the questhm' 
Whether tlie active prhiciple in Galvanic phienoinena be elec- 
tiicity,” was read, by Donovan, Es(p Secretary. 

The first subject of iutestigation was the muscular contraction'! 
produced in dead animals by the application of heterogeneous 
metals, a pbanioincnou which has Imu attributed to the resto¬ 
ration of the electric equilibrium between the metals. That the 
restoration of the cipiilihriuin, is the cause, wa8 questioned onac- 
t ount of ex})eriments which tended to prove, that when means 
,'vC‘re used for restoiiiig the equilibrium, and when this end must 
ha\e been attained had there ever been a disturbance, contrac¬ 
tions were excited by these metals as strongly as ever. A uuin- 
! cr of experiments w ere then adduced to }>rovc tliat mtiscular 
contractions are never produced unless chemical action be going 
forward in somejrartof the apparatus; and a number of facts 
;vhic;h .Hcemecl to oppose this view w'cre shown to be of no force, 
on account of ciriaimstances not hithujbo attended to., These 
\ ijws were supported by numerous experiments on common, and 
what has been called Galvanic electricity, all of which appeared 
to harmonize with each otlier. It was even stated that common 
electricity does not affect dead animals, although passing through 
them in .exceedingly large quantities, unless circumstances be, 
j'/reseut u^||ch render the operation of alchemical clm ng&p roba-' 
ble; opinion was supported by fvials upon varllpKsdeacl 

animM p^ onsiderations were then .stated, which were cou- 
coii^^l^pdve, that the (hiusc of the sensation called the Gal- 

depend on electricity. \'oiUuc_(Klfics wert 
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Iribed which poa&cfsed no pmvers of any kind; jet it was 
feliowri that the component metals were of the most energetic 
hind, that the nicmtruum was very powerful with other metallic 
i^ombinations, and that the want of energy did not depend on a 
' halatiee of electro-motive power between the metals and meii- 
strunin. It w^as then shown that the plates of Volta, coipmonly 
urged as a proof that the evolution of clccfecicity in Galvanic cx- 
fe^riinetits does not depciKl on chctnicid action, adbrd no evi- 
^Knce, and that they have even no connexion with the ([uestioi'. 
l> A review was theii taken of the diffcreritVoltaic arrangementi 
which have been discovered by phi!osophei% and it was shown 
that not one of them contradicts the statement that chemical 
action is the means by which Galvanic phtenotnena arc pro¬ 
duced : for, in every arrangemehtt hat possessed activity, chemi¬ 
cal action of some kind was going forward. 

The paper throughout the whole was illustrated by numerous 
eiirperimente performed before the .Society. 

On Wednesday, May 17, the Society adjourned during the 
fiuCMnet recess. 

s ] 'i "* ' 

ItRENCH iNSTltCT®, 

Department of Mathematics, drawn ChevalierDEtau^REy 

perpetual Secretary. 

. f'^^Tiucd from p. SIS.] 

We have alreajly, in out notice for last year, bnofiy analysed 
tlie memoir of Ki. Biot, on a new application of the theory of 
the oscillations of light, read to the Class at the latter end of 
1313. The author there announces that he has eicfended to the 
substances of which the double refraction is the most energetic, 
such as arragonite and rhomboklal carbonated lime, the inquiries 
which he had only applied at first to sulistances the double re¬ 
fraction of W'hich is so weak that the images of the luminous 
points, seen through glasses of parallel surface three or four 
centimetres thick, ere not sensibly separated. He has found in 
this way, that in these crystals, as in all the others, the luminous 
molecules b^gin by Oscillating around their centre’ of gravity to 
a c^tain depth, after which they acquire also a fixed polanza- 
tlQiij which* ranges tlieir axes in two rectangular directioi^ 

In cffder tp observe these phsenomena in any give^/^stal, 
tre must its pplarizi^ power, until the mo- 

It make in its interior Ife ht 
We attain ^lis fdther by forming With 
stal laminae sufficiently thin, or by'inclinmg them 
polarized ray, so as to. dimmish the anjg^e '^ich 
ri^ forml^mdi the doable refraction; or, 
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\vhicU h com enient,) bj' cnipjoyhij^ tl^se tvi’o at 

oiice. 


We sihiill :iU() atluitt Die ?iamc Object, by transmitting ii¥ thid 
first plaiv this ilbidetit ray tbrongh u pi^ce cii sulphatnd Hnle# 
i\ prbjun- titickticsi^, tlii a^is of wliieh forms an of 43'’, wItS 
the' pfimitiio plain of polanatiitibn; for, when a ray is thus pre- 
jKirec! in order tliai it may be resolved into coloured fasciculi, it, 
is no longer necessai'y that the polarizing fomi of th# seej^l 
plate should be vQty feeble : it is sufficient for it to eombit^^ 
weaken sufficiently the ^st impressioiis which it has receive^j 
in order that the dffiferetice of the numbers of oscillations operatca 
in the two plates may be less than eight. 

VVe find, for example, that the polarizing poiver of Iceland 
5 ])ar is expressed by 18*6, if w'e take that of sulplidtod lime as 
unity; or that it ret|mres a thickness of sulphate of lime of 18*6 
to destroy the modificatious impressed on the rays of light by 
one in thickness of leelaijd spar. This relation will also be that 


of Iceland spar, since rock, crystal acts precisely like sulphated 
lime. Tiiis report wdi!^d only be 17‘7^ according to othfer ex¬ 
periments of M. .M^ds. The difference is insensible, and 
M. Riot docs not iWiSw^r for it: all the other substances which 
he was enabled to to a similar proof, gave him the same 

efjuality ivith the ratio of the polarizing forces: and this ehfk d 
by demonstrating to him, if demonstration was still necesscry, 
tiiat the theory of the' oscillations'OT il|;ht attenuates these pb<f- 
nomena in their infancy, nnd brings them back to the Consklci'a- 
tion of the true forces by which they are produced. 

In the^'ork which the same author has published on the po¬ 
larization of light, M. Biot had been led to conclude, that the 
luminous molecules, by passing through crystallized b^ieis, un¬ 
dergo not only geometrical deviations in the position of their 
axes; but that they also acquire real phyacal properties, winch 
they afterwards carry with them into space, atld the permanent 
impressions of ^lich are manifested in experiments by affectio»i< 
completely novel. The proofs of this rgsuli !^lfM depend on a 
very delicate discussion, and would r^uire an Itnthense number 
of experiments. The author has ehdeayburfed in his Memoir 
bn tl»e physical propeities acquired by Itimiiums moleoides in 

* ron^ the crystals chdowfcd with djotible 

e Institute in May 1814, to ekhlbil li^ operOse me^ 
tablish a cohseqn&^ ao c^iior;ffinary; and the ili^ry 
*h he deduc^^ from it, 'jj^^ired out meUit 

in^^ by j^olansdng a hdiite riy by theahe of rtrfllei^on on 
He trah^miw it Ifterwafdjs perpendiipularly tinroajr^ 



Sf8?l . . Institute of France* 

a nai^ra! |>lAte of sutphated Ume of a thickiie&s which exceeds 
of a milliBoetre, sftifd of which the axis forms an angle of 
45® with the primitive plan of polarization. The two bundles, 
^i|l|lriinary and extraordinary, which result, both iissne in the sanje 
'^rection: besides, according to the theoiy formerly established, 
tfiese two fasciculi come out wliite; and if the thickness is dnly 
few centimetres, they act as being polarized at right’ angles, 
in the direction of the })rimitivc polarization, and the other 
rectangular direction. 

Me excludes this second fasciculus by transmission through a 
'^ile of pieces of glass arranged so as to reflectat in totality, with¬ 
out acting ill any way on the first fasciculus, which alone remains 
visible through pile. 

Then, if tre 'compare the latter with a ray polarized in the 
sjime direction simple reflection on a glass, we see that they 
appear perfectly similar as to the geometrical arrangement of the 
particles, and in the direction of the polarization j for they ae: 
absolutely in the same way, wlieu we prove them by a jirism o' 
Iceland spar, or by reflection on an inc)i|icd glass. In the fir^t 
case they are also resolved into two wh]^. images, which disap¬ 
pear and reappear at the same limitssecond they are 
reflected in the same wav, and escape tojgether from re¬ 
flection. Also, if we make them pass through thin laminae of 
sulphated lime, rock crystal for instance, they also give images 
coloured with the same and both of them cease to give 

any when these laminae have attained certain limits of thickness. 
But to so close a resemblance a capital difference is added : it 
is, that beyond these limits, the thickness always increasing, the 
ray polarized by simple reflection never gives colours ; whereu's 
the fasciculus which has in,, the first place passed through the 
thickness e of sulphated K|ne begins to give them over again, 
when the thickness of the second lamina of this subtancc enters 


into, the limits e + iVr ^ millimetre. It preserves, there¬ 
fore, in this respeet the durable trace of the physical impressions 
which it had a,t undergone on passing thiough the first cry¬ 
stallized plate, hnd these inipressions are relative to the thick¬ 
ness e. of this plate j whereas the ray polarized by simple reflec¬ 
tion is modified completely, us if it . bad passed through a.plate 
ci^stallized 'd an infinite thickness. The difference of th|y|i|p 
rays is aliO ina| 3 %sted in sevi^al other phsenomena, in^l^^d 
by theory, and ^|iit*h it wouldM^ been difficult if m 
hie'otherw^. 'L.''- 
' In S^ifevious'-, inquiries respecting ciystais en 


double refraction, the auljiof has shown that we 
fasciculi coloured, both ordinaJfy and extraordinary, wi 
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wcii as v.'itik thin plate.-, on ,oiie a;ul the saiap luniiuous, i-ay. 
When the^e pfetes ure thp same mitmtsv the opjwjsit4<-«ii is al¬ 
ways effeclecl by crossing light angles their of clonb|j? 
p^frifcction. D,i|t when tliey are of a different nature, in eertpin 
eixsmXht' axes inU 'hbe cixissedj and hi otliers they must be 
derred parallnl. s This last ease takes place, for in-tunee, wjiCT| 
tve couihuje the i^Pedles of horyi with tliosc of (juart/.. When , 
'..he a\es Oil tiiese tw '9 .suhstanci-s are jiiaccd ir. the sume^vay.|^^; 
Eativo to a polarized ray, the impressions vvhidi they ean' 4 Ui a& ^ _: 
cate to it are siirh, that if they are suecessi^e tlicy destroy 
other, and ou tU^sepntraiy they art; eotitinuod und raided 
tlmi if the ases arc crossed ul liglif aUiiics: this is precisely ilia 
invert? of ■‘.vliat v;e oL-'Crve whci! wc {.anobinc two p’utrs taken 
troiu one and the aanjc inei.n). TIhh, !'■, that kiial of;nr.gneti'/-a.- 
tion seitJi which eiy-'ials act t/ii the iamlnous paill'Us whicli, 
pass ihrt'ugh tlu/Oj we must di''(iic.nish tno m.(jf imini's- 
;;ion different and opposite tp eacn odter, like the vitre ns and 
' .’ •inou'j cleehiclties, or the Uvo iaa-eal snd austral inagtietl-ans. 
We may cal! them the quart»;ons and heryllatcd polarizations. 
I'h'' follo'.V'Ug is u Iist,;of some sub^iances which belong to ope 
o, oilier oi’ ihe.se denominati'ins. 

Qaart/ows poja.iaafion; Rock erystaij vjjfihaEcd lime, -'mU 
phated bmnics, ijOp^iZ. 

lieiyliated polarization: Rhoniboidal caihonutcd iiioe, arra- 
gou'te, pliO'.ph;!te'J lime, brrJ, tCfUViHaJine. 

When ue cm.vhinc !o,gather two cry'iahs the pohirizatism of 
whieli is of the same munre, we nui.-.t- cross their axes in order 
to obmin the ddVcvcuces of their rtetions; and, ou the eoiitrary, 
we musk'reudov Uu'm j in aliel if their ))o!urizations arc differein. 
We sec that the piiaiitive iffrnj of a ciTStal has uo cviilent rela¬ 
tion with the kind of j)olan7,at*ml'i which it exercises, anymore 
than it has with the electrical properties of rlie ininernls. 

Igv studying the e.ction of tourmaline upon light, M. Biot rc 
l ognked in it th*. siuyyilar property of having the double refrac¬ 
tion whet) it is thin, and the simple refraction when it is thick, 
in ord r lo make tltcsc ph.'enorncna clear, he polished the in¬ 
clined faces of a large piece of tourmaline, so as to form, ^dth it 
a prisu), of winch the section , wa.s parallel to the axb of the 
which is also that of jth*^ rhomboid. If we 

ilm flame of a taper through this prism, directing the 
into the thinuest part, we see two images of, a fostre 
jual, one of which, ordiiuify, is polarized in the direc- 
e axis of tiie tourmaline: ^aad the secdii|feS|traordi- 
in a direction pcrpendicuhxr to this.axis pio- 

s we cairy the visual ray into the thickest pad^of the 
c ordinary image is weakened; and fmally dlsail^ears 
d. No. . !hja// ! ^ I . B b entirely : 
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eutJray:, ulieteas tike cxtmordinary ir itge continvc^ trati'^- 
imlte4^;i^ithout undergoing gny odbw dtmiiiut^^nf den^ty than 

§ : wfeldj arises from absorption.- - ‘ 

’hi$ jjroperty givt% birth to sewral 

easy^tQflbresei* when vve tnow them, iiSrti ivhich teac^t^iltece 
«®S 0 confirms* They have a considerable ijii^gy with tfibse 
rinch Pr, Brewster discovered in Oii;'i^£innjtiug tliC lat- 

jjsM. Biot,Was convinced that they do not talte place, as m the 
Ifnialinc, but beyoiid ceri'aiu linii!A,!i^f thickness; for, by thin- 
|dg the ngate suflicieiitly;, at! the pi^bpcirtia^i'e r^tor^ to it 
liich iKjiong to crystals etuloweid \vitli dmilli^^iVaction. 

[To b'e^pcintlnucff.'J ' ;, 
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AN lMrilOVKl> riANO FORTE.—SEW^LOpAHITriiSlETIC SCALHS,- 
- ‘■OUAK’irnry OF'}cAIN on EDGI!:. 

'* Mr. EmTOR.—r AJ’i’ENt: 


to 


ibwn tliat Mr. Loesch- 
wan the music'al-insti'umerit inakp|tes'bi^^;h9ng emplojed, un¬ 
der the direction of'' Eari\Sian hope, ,bi conflicting a nev/ in- 
>-lrument, and having hfeard. that it Ijcfigth t’tiniplcted, I 

called yesterday at lii« hey^-in Ncnvtnan otre.^ and was Iiighlv 
gratified Ijy exannning hearing the:novel and poweihil ci- 
fects of the single sled iffii^gs yf his jfcordship’s invention: bv 
W hich every desirable degree of loudne.ss, more indeed than many 
would like in a small rooih, CQinbined with a mellow sweetness 
of tone, seenis accoinplishipd- and the clfcct of an iniprovcfl 
swell theijeou, is exc^lciit;; Tlie lower of his Jjordship’s Strings, 
or Wires rather, scan near vW quith a tenth of 'an. bich in effn- 
meter, and inore residmblc musical bars than striugg, in their 
tQire .and efiect, Tlie chief difiiculties have, as 1 understand, 
hi effectiiig a construction ofSlie Instrument, to bear wilh- 
Clkt alteration yasi a strain as these strings coHcetivelv 

require, ati|3 to preserve af%he, sume time its resonant effect; 
and in lire construction ofithe l^ammwi:t»r these 

iiiasB^iVewithout a blfw^.aild naOdering the 

^ tmoh too-hcavy, r: ■ ', - Mfai 

With respect. t|i^ttl-inodem^wi«|r, it 1 trast, to ' 

f^nt judge's adbjf^t,.'m||«recommeudation, 

c£V‘> ¥r\ firao. 


^ bis1[ibrdsh!#‘ to mer 

ftrds,’:* or Quints,’* &!c. hav^ 

" 1 . _ i __ r..... 


^edi-- 


ts 

“Bi-^ 

atter^^ to be introduce on thfe new Instmment: 

has hcen left to apply his great practical tul ^ 
in dwfig the best that ficems yet to have been effected oil 

InetlHiits 
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Instruraientis with only I - -.'vunds in th^ octave, and intended for 
j;'eneral playing viz, making the major ^Thirds a littife sharper 
than |WM h’ct, perliaps 1 or 2 ^ ’a,, and the Fifths, of course, 2 a cf 
dattfr than perfect, respectively. , . 

' i^eg to be pciiri’tted to mention liere, that since I bcgar^ll^'. 
1^7> to make new’and nioro accurate reductions of Musicii 
Intervals /!'*ysf tim notation to o/hers^ than had pre\'iously bee| 
done, 1 have constantly used Logoinetric Logarithms/\|'^ 
is, I cof!;structed a table of the logarithms of the logari.thii»r|| 
musical ratios, Have long ago comimniicaied the mode 
making and usir^wiew to rny friends C.J. Si'nyth and oth« 

On the Ifth of l^o\einker lust, a paper was read to the Koyal 
Society (and which is just riow published in tlte Phil. Trans, of 
1815, part i.) by Dr. Petfy ISl. PogoP wherein this important 
and perhaps hitherto unpublished application of logarithms is 
descr5])ed, luid they arc cpplicfl on straight, spiral* and diagonal 
Scales, t('. file most easy pd^fbrming of mimbcrs of the most lu- 
ijoritjus arithmetic ojreratlous by any other kndwu means, in the 
ijivr>ji(!ion and exfractiom of Roots, con)pouud Interest, experi- 
i.ieiital lucpiatipns, Mpt’idal calculations, &c. 'he. 

eanons ’mid impfirtant paper, yon will, I hope, at the pro¬ 
per time, transfer'14^ the pages of your useful Misccllafiy, aud 
iherJiy oblige yours,'&c.' 

j'hn K), na-.. ’ John FARt:y, Sdi. 

P.S.—I should feel very highlybbH^d to your (lorrespondcnt 
Mr. Thoinas HuiHon of Manchester, who in your last number, 
page ami in vol, xliii. page 237> lias given an account of 
Rai/t that fell ou Ulack‘,to)?e in the years 1814 and 18io, 
respectively, to either explain theiU>jstake committed in the first 
of these aeeouiits; or otherwise, Ithrpvv what light he may be 
able, on such a most extraordinaary difference, as 2P’070, and 
86*085 indies, in the corresponding 9 months of these t\yo fol¬ 
lowing years ! !.i his remarks ^id promise in p. 239 of the former 
account, embolden me to cblffidcntly ejlpbct his speedy answer 
hereto, ' . ■ ^ '\v ■ 



AKCTENT ARf ROJtOMy.'. 

i on de Znttiii, hi Im on the Attraction of Moun- 

a valuable astrohoniieul ,^’priir lately ,pufblishcd at Avignon, 
iwlumes 8s o, after speaking of a Trigonometrical Survey 
^ighbourhood of' Mi^^eilicsj and itji utility in forming 
Ljihical Map of the sufroiindp^ territory, 
affair led us to examine ^vtial inter^ti 


nts ill 

H . 

'laie V, ia vol. x^.viii, and Corel.' xviii. in p, ^75 of vol.^kVi, of 


Rate of Gomg of iwo Clcch’^. 

this city; among others, those where Pv theas aiul Gassendi made 
their faimnis ohservations of the solstice. 1'iicsc inquineH led u*- 
to a careful discna^ion of their celebrated ohsoTations, and to tl.e 
discovery of another made by Pytheas at Mar.seilles, If 50 yeai> 
before our sera, and uhich have hitherto been unknown. We 
were oidy ac.'juainted wth one of his for determining the .s^l- 
,stice, mentioned hy wStraho, to whom wc are Indchtcd for it/, 
i^eservatioii. Tliat which we have found, is the ohseivation <1 
equinox; which, according as it is related by Hipparchus, 
ought toliavchecn made at Byzantium (thepiwent Cmistantino- 
plel, i)ut we liave proved by caJculntion that this ohservatioi: 
could only have been made at Mrirseillcs; and we refer it to 
Pytheas, to whom it imdoiduedly belongs. These two observa¬ 
tions, when properly computed, according to all tlie elements of 
modern astronomy, ha’ie given us the true obliquity of the eclip¬ 
tic at this sernote period- and iis diminution after a lapse of tv.o 
tlimisund years. The resuhs agree,with the theory in an cx~ 
tjaoi'diiiaiy manner.^^ T. fs. E. 


On the i-^ochrojums Rate of Going of two Clocks nndir certuih 
^Ciicum^tanre^,, Ihj 3, A, DnhvCj Esq. F,R.S. 

To Mr. Tlhch. ' 

Rjk,—I i:.\VF found in your number for last March, aiticic 
xsxi. a ]);\')cr under the title ofV^ On the Rate of (ojiiig of tv.(> 
Idocks, wjth Remarks on Harris’s Pendulum Clock, erected in 
1814, bv Mr. Thoma.^} Held.” 

My present rcmaikssha'I! be confued to the following pa-ssages. 
“ 'i he ciicurnstauee of two ^vcks keeping so closely togell.er, 
and for a period ot considerable length of timCj aj^peaiing ex- 
ircioufinmy n’jd unexpected to me, is the rrason why I hare 
transmitted the cas^c to you; and should y(m deem it worthy an 
1 \sertion in yotsr valuable journal, it is at your service. 

“ Both the clocks were going fo an iaij.'erfect stale, and were 
i'^tmd'.'d for further iniprovcmcot; Imt the a'sumin.g the aji- 
p vnranee of keeping .¥o th-ur foge/htr^ made me delay the tah.ing 
them down to make any alteratimi, till I saw how long tl icy 
would continue to do so, which they did for such a length of 
time, and iniglit have done so for how long, I do rot preiMjl; 
to say, hud it not at lost become necessary fur me to put 
to H." 

I hav^ apeu a similar coincidence, the eaiise of wldj 
last dillw^'d. There w'ere two clocks in a clock-mak^ 
one of'tvhich vvas his time-keeper, and an excellent irist 
the oilier, which was intended to be regulated by the fo 
m>t agree wlich it stood at a distance : lie then placed it 
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tl.c regulator, in order t(j observe tliem easier together j anti 
when Uiev were thus sifnated, they agreed perfectly. The elock- 
Toal^er, with whom I was acquainted, coniinunicated to me this 
‘.iiigukr circumstance, and invited mo to come to his shop to 
witness it. 

Wc first remarked that the oscilialions of the pendula were 
in •••pi'ositp directions; they both receded from each other, and 
both r; turnofi. Our first experiment was to give to their pent 
dull ihe saon; motion ; then one relented, was a.moment with¬ 
out m and when it began to move, it was again in the 
vontr't' o.av to the other, and continued so; thoir contrary 
motions i>e.ng not'.hionoii-i. We were long without making any 
snimiia on the cau-c of this singular agreement, when at last we 
*ook notice tliat both clocks stood on a floor, the boards of 
Inch were clastic ; when thereibre the jjcndulum, which was 
very licavy, was moving on one side, its weight occasioned a 
jfex on of tlie hoard one vav, whicli was restored when it moved 
ou the o'li(-r sidi', and thi'i cflrecr surmounted the power of the 
e.cajKnneiil. Isauug sus:pccted that cause, we placed on the 
boavti', so iic heavy weights to reiiJer them immoveable, and the 
effect cc.ecd on tfie clocks, each going at its proper rate. 

I prc>Uine that this might have been the case with Mr^'ReldVj 
two clocks. 

I am, sir, 

Your obedient servant, 

J. A. Dje Lut;. 


SIRONTIAN IN ARJlAOONnE, 


M. Laugier ib.e French mineralogist lias published the fo'- 
lowing ii'.tercstiug notice on this subject in tlie Memoira d/i 
jMu \C tan d' f list. Nat. V An. or If® d>is AnnaUs.' 

Since Pr(^fcssor Hauy observed that carbonate of iime pio- 
})crly so culled, and arragorii'l!!! crystallize very dlflVreutlv; it has 
hcen Miipectcd that these substances differ also in their compo¬ 
sition, and many chemists have engaged in their Comparative 
analysis. Tlic greatest number, however, concluded from their 
experiments, that' these two substances exhibit no difference in 
^heniica! analysis, and that they ogalain exactly the same quan¬ 
tifies of lime, carbonic acid, and water. Of ail -the chemists 
who^i^^'c operated on these miucrais, Professor Stromayer has 
e aK>st successful. In May r‘>13 he addressed a letter 
lauy, describing the procesis !)y means of he clis- 

the existence of strontiau ip arragouite, and ifeparalcil 
the carbonate of lime which constitutes abouf^h/ P'-’r 

B b x'Cttt. 




im 
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cent, of arrai^otiito. He has sub^cqiioiUlv a volti- 

minons Latin memoir, lictaiiinf' all, the c\|Krimcnts necessary 
to coufirnj this distovdy. 

M. Stromayer’s opinion beinq directly contradictor) to those 
of a ^^reat number of respectable French and Kn^lisli chcniistR, 
M. Ilaiiy recjuested rnc to examine the arragojiite ot Antcro-nc. 
I readily complied, hoin:^ cm ions to examiue a fact denied by 
one and aOirnied by another. After a few attempts, I inf'orm(>d 
M. Hany that I had indeed found a saline substance which 
cfHild neither i>e nitrate of'limc, as it was insoluble in ah cdtol, 
and did not become nuoist in the air, nor lime residtina from the 
decomposition ijf a portion of nitrate, if I might inmi its 

great Bolubilitv in water, which besides di<l n(>t become the leaet 
mrbid in contact witli air. Havi'ig tins snb.stantc ou’y in the 
slate or])av,der, in order to s:ati‘dy niysedt of its nature, 1 \utiLcd 
till by spontaneous crystallizr.ti 'u it should ])rescnl reguiiu- cry- 
Fhc fsrst. specimen ol’ the cr'istais which I obtained, 
i. i iced the ]>rcjf)erties of nitrate (if stronlian ; they are traiis- 
pcicnt, solid, michangeaiile in the air, of u sdiarp acrid ta'^te, of 
a very regular octohedrai iorm, and give a purple colour to llie 
llaine of a taper. If thc.so crystals v-eio not nitrate ol strontian, 
tlicy might be nitrate of barytes; liut if barytes wais the base, 
tlio uncertiiiuty respecting tiie existence of strontian in lurago- 
nitc vvotikl soon vanish. On the other hand, this uncertainty 
ci^'ild nev'U have existed, if Professor htroniaver’s prttcess had 
been strictlv ibllowed, since it ha* been known to the Frcncli 
chcmi.sts, who probably overlooked the strontian because they 
did not use the same means of detceling it. 

“ 'j'he prticess of iStroinaycr is susceptible of abridgement; 
this cbejnist left expo.sed to the air the nitrate of lime evaporated 
to the consistetice of honey, until it became liquehed, and the 
crystals of nitrate of strontian weie deposited; but vve may im¬ 
mediately treat the evaporated nia^b^vvith alcolu'l, which dissolves 
only the nitrate of lime w'ilhont s^ibly affecting the nitrate of 
strontiati. Wc may wash tin.* insoluldc ciysralline powder in al¬ 
cohol, then dissolve it in a small quantity of warm water, and 
leave it to crystallize. 

“ I'liis discovery of Stroinaj'er is an additional testimony in 
favour of the superior accuracy and utility of crystallography to^ 
the sciences of mineralogy and gcnlogy, and also to chemistry 
itself. Had not the father of ervstallograpbic science s<||i^Jt:learIy 
and rirnily maintained the diversitv of primitive stiuctudl m ar- 
ragoi carbonates of linm, chemists would not aggiiL^S!^ 

thought of looking for any dissimilarity in their ehcmlcal'^n- 
stitutibn, after the number of respectable analysts who have 
it"’ ' ' uounr'^’ 
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nouiiccd their identity. Here also the seioiiccs of chciuisstry 
and crystallo^rnphy imitually illustrate each other; whercfus the 
empirical methods of colours and external characters are as fluc¬ 
tuating and various as the number and character of observers. 


VOLCANO OF ALBAY IN THE INDIAN OCEAN. 


A <lu’adful eruption of this volcano took place on the {st day 
of Fehrnary 1 . 

I’his volcanic mountain is situated in the province of Cama- 
rinc', on the southern part of the Klaud of Lucon, or Luconia, 
one of the Pliilippine isles in the Indian Ocean. 

Five j)opnlons towns were entirely destroyed by tlie eruption ; 
more tluiu twelve hundred of the inhiibiiants perishp<l amidst the 
ruins; and the twenty thousand wlut survived the awful eatastro- 
plie were stript of tlieir possessions and K'dueed to beggary. 

The r{>!lf»vving account of this awful visitation wiis drawn up 
hv an cv(‘-witness, and inlcud.ed as an apjieal to the ehaiituhle 
fcelinas oftlie inhabitants of ihe Manilla Islanife: 

o 

More t’lan 13 years hud elajised, dining which ilie volcano of 
All)a^', by some called Mayoii, luid preserved a c(nitinned and 
ju'ofound silence, without giving the least sign of its e^tencc. 
It was no longer viewed witli that distrust arivl horror, with which 
volcanoes usually itisi>ire those who inhabit the vieiuitv- In the 
year 1800 its last eruptions took place, in which it emitted a 
great quantity of stones, sand, and ai-hcs, (as had always been 
unu.i!,) and oceasioned considerable damage to the same villages 
that it has now completely destruyed; rciiderlng useless a great 
n unher of fertile fields, which tfienccforlh were converted into 
arid and frightful sands. In the latter part of October of that 
year the last eruption happened, and caused more damage to 
those villages. 


Since that time we had not remaikcd any circumstance in¬ 
dicative of the existence of|[fche volcano, and therefore all the 
apprehension that it had fmrmcrly ins})ired was gradually dis¬ 
sipating. Conse(]ueutly, its extensive, and spacious brow had 
l>cen convorteil into a highly cultivated and beautiful garden. 
In particular, the inhabitants of Camalig and Budiao bad planted 
upon it many cocoa-trees, and every kind of fruit-trees, with a 
variety of roots and vegetables;'which, while they afforded an 
agreeable ])erspective, supplied, by their excellent productions, 
many Industrious families with food. 

^.‘^li^' this state was the volcano on the first day of February last. 
W^iperson reflected in the slightest degree upon thit .damages 
aria losses that so l)ad a neighbour had been in the habit of 
'^Ipasloning. We had become persuaded, in consequence of so 
’"f" Bb4 ' hmg 
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long & silence, tluit it was now completely extinguished, and tliai, 
all those subterraneous conduits were closed, through which it 
attracted todlsclf and kindled the coii'hiiNtildo inate»’i;ds, which 
it had formerly sir contimndly thrown out. Nor bad we seen 
of remarked any signs which might iiniicate to m beioreliand 
what was about to take place. In tl'.e fotmcr eruptions, there 
were heard, a con&idcraule time previou'i, certain snhtenaiu oub 
sounds, that were sure presages of tlnun. It al'-o exhiJed al- 
ntiost continually a thick snudee, by which it announced them. 
But upon the present occasion we remarked ruJthiiig of all this. 
It is true, that on the last day of Jamrary we perceived some 
slight shocks; but we scavccly noticed them, on account of their 
havi; g hccu ve, V !Ve(puut ‘iru'c the earthquake that v e expe¬ 
rienced on .'Mil of rK:toher of the year 1811. On ^..uidry 
niglit tl.-c sluvAs iucreavcrl. At two in ihemoriting we M-il one 
more vio'eut ihau tiuwe wv iiud hitlicito oxperienccnl. ii v.-as 
rcnea'ed at i'oiir, tnid from that hour they were almost (nuif uual 
uriii the crupti^ commenced. 

Tuesday (kiwned, and I >'-:ircely ever remarked at 0‘iima- 
rijiies a more .‘■orene and plea-aiit morning, or a cIccm v sky. I 
ohfiorved, however, th^il the rn'gcs nenrest to tlie vf'lcuiio were 
coveied with a r.>i.st, that I '■■u.pposcd to be the smoke o! some 
hou-.o thereuboufs that had been (u lire in the night. At eight 
o'clock (ill tlifit fatal morning the vrdciuio began suddenly to 
emit a d ied; cohnnn of hteues, sand, and avhes, A\ln( !i wiTi the 
greuie;t wicci-y was elevated iii a moment to the highcM part 
the atmo.'^pliere. At tins .sight we ivere astoni'ihed, and filled 
\vidi ti'.c litmoat dread, and e-ipecially \vhen we ohservod that 
in an iiisiant the brow m’ t!)p volcano was covered by it. VVe 
had never seen a .similar evoptiou, and vv'ore inunediately con¬ 
vinced that n river of firewdis corn'ug ttnvards us, and was about 
to con.Mune us. The first thing li\at ’a as chme in my viihige was 
to secure tlje lujly .sacrament fronyn’ofanation, and betake our- 
."lu\s to a precipitate lliglit. swiftness with which that 
d:c adful tide ioiled towards us, did not give us much time either 
ha- rejection rir conversation. The frigntfiil nui>e that the vol¬ 
cano made caused great terror, even in the stoutest hearts. We 
.'111 ran terrified, and filled with' the greatest dismay ant) conster- 
odtion, endeavouring to reach the highest and most distant places, 
ui Older to })resej‘V(Jt ourselves fidfn so iininiucnt a danger. The 
'aorizoij began to (Imken, and our anxieties redoubled. The 
noise of the volcano contiinaaliy increases; the darkness aug'- 
ments; ^and we continue our flight for the preservation ofdilGillf 
I've.s, removing further and furtlier from an object so terflfie* 
iiut notwithstanding the swiftness with which we run, we are 
,«wertaken in our disastrous flight by a heavy shower of hnie 
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otones, by tlie violence of wliicli runny unfort\inate pcrsond are 
in a moment deprived of life-, This unforeseen and cruel cir¬ 
cumstance obliges to make a pause in our career, and to shel¬ 
ter ourselves under the houses; hut ihvncs and burnt stones fall 
from ahttve, winch in a short time reduce them to ashes. 

Who is capable of making an exact relation of scenes so sad 
rmd melancholy, liud of ruesentiiig them lo the juiblie in the same 
manner that they occurred ? Which <d’ iis thon.ght to escape with 
life, upon befudding such manifest sig'.ials of JKvi.ue justice ? As 
in- ;n\ 'elf, I rciuembered in tho?^2 drea'lfui momciUs the dis- 
n^troMs fate (;f the cities of Peiitapohs, auj J timu pessiiaded 
tiiat the nnlortumite \il!ages of (himarb!;- ’.-.Me Lo suffer 

the'aniio miliap])y catastrophe, 'iVn rii.le feetiou'. it is true, 
f;!ic ioanded upon the immorality of matinors ubicb lia;l long 
been rcninrkfd in those villagc-i! 

In this dreadful situation, we called upon, (hul, i'.i such nian- 
r.cr we could, from the bottom of our aftlicted and alinoist 
})rokcn hearts, besevehing him for pardon anil mevcv. It he- 
enme conrpierely <!ark, and v,e remained enveloped and im¬ 
mersed in the most tliick and padpahie dnrkir, ss, comparable otdv 
to tha.t which in the tiu'C of I'/Io-c-, u-i;s vbe' -'-ed in Egvpr. 
errnn this inotiKmt nhectle.n is at an eu-du .advb'C, it, no lunger 
given 
tii: 

loved 
diin;. 


and no person rr’eoguisea another. The lather abandons 


No one 
eve that 


niicn, the bu band uis wife, sbe remeini)t'rs not her be- 
ponaa and tlic ehil ircii iavget their u'uents. 
that he «...!) :iS’-Tt Ids f !b)..s, oecai sc all b» 
du*v me abtjnl to die. 

Hut as man, even in llie n.mst eiitica! e.nd destitute vsituations, 
emk av >iirs by all jaj.ssjlde melbods to jireserve life, each one of 
O':, for this iiicresiing t»!)joct, makes use of all tbe means and 
cxpc^l’v'^lt') tliut can be resorted to, In the tciruhlc condition to 
"vrti-l> we are reduced. Of what various ami «lilfereiit nu-thods 
diii not w.'. who have escaped '’•'^ith life, avail omseivc;. tiiat we 
raii^bt i.i/t perish at tli-it tihll ? hr tbe hotirci, wo now found no 
;dirlt -r. U u as necess.ary to abandon thcjn with all haste, in 
crdi'" not to perish rvith them. To go out uncovered, was to 
expose o:ie’s self to a danger not less imminent; because the 
rtones that fell were of an enormous si'ze, and fell as tliicjt as 
rain il elf. it is necessary, that we-may not die in the one or the 
other manner, to cover ourselves and defend purst'lves as well at 
wft can. We do so.—Some cover themselves with Irides, otherr 
with tables and ehairs, otlteis with boaids and tea-trays. Mam 
refuge in the trunks oi‘ frees, others among the^tiancs anc 
herlgcs, and some hide themselves in a cave, which tl^^ hrow o! 
a mouiitrdn offered them. Those only of us survive, who had 
4ite good fortune to piotect ourselves by on^ or other of tihpse 

methi^s; 
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'rviethods j but those who were in tiie open air, with nothing at 
hand with which they could cover themselves, almost all perished 
or were wounded. 

The horrid a!ui frightful noise of the volcano increases to its 
utmost; the shower of stones and thick sand augments; the 
burning stones m»d meteors continue to fall, and in a very t 
time reduce to allies the most beautiful villages of the province of 
Camariiies. Wf>uld you have signs more analogous to those 
tliat are to take place at the last judgement? The animal;. f>f the 
mountain descend precipitately to the villages, to seek in itioni a 
seenre asvlum. The domestic animals run terrified wiUi the 
greatest disorder and allright, uttering cries that indicate their 
approaching end. NcUhing it)Urested us in those dK'adful mo¬ 
ments hut the preservation of our own lives. liut, alas! Divine 
juAico has already marked and pointed out, with tlm linger of 
Omnipotence, a great numher of \ietiins, wiio aie to peri'll! in 
tnis day of wrath and fury, in every fe^pect very similar to ulnit 
wo read in the holy .Scriptures concerning the day <if the last 
judgement, 

^Al about ten iti the forenoon it ce.'iscd to rain heavy stones, 
and cacli one endeavoured to remain in the situation he then 
wa.s, waiting until the riiin of thick sand which succeeded it 
should also ccasc, or until some new and unforeseen calamity 
bhmii'i Lenninate tiie existence of Jis all. 

\Vc thus continued invtil half past one in the afteiau'on, at 
which hour tin; noise of ti.e vobs'ino hegan to diminish, and the 
horizon to clear a Ihtlc, at .si'fht of which there was revived in 
ns the hope oi life, wdiich untd then had been almost wholly ex¬ 
tinguished. At about two in the afternoon it became entirely 
clear, and we began to })cicdvc distinctly the lamentable and 
dreadful ravages that the darkness had hitherto concealed from 
138. \Vc saw with terror the ground covered with dead bodlis, 
pari of w hom had been kilUd by the st<!fties, and the othcr.s con¬ 
sumed by the hrc. Two Imndred of those perislied in the church 
of Hudiao; thirty-five in a single house in that vill.agc. Tlie 
joy that all felt at having preserved life through such inmiincnt 
dangers, was in many instantly converted into the extremity of 
sniirow at finding themselves deprived of their iclations, friends, 
r.>n1 ac(iuaintances. There, a father finds his ehildien dead; 
here, a husband his wife, and a wufe her husband ; particularly 
ill llie village of Biidino, where there are very few who have not 
lost some of tlicir nearest connexions. In another place, at 
tvery .step one meets innumerable other unhappy wretches 
leudccl upon the giound, w-ho, though not deprived of life, W 
wounded or bruised in a thousand way.s. Some ,;!i«ith their legs 
some without aims, lome with their sculls fractured, and 
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othftrs with their whole bodies full of w'ounds. Such were the 
mrniriiful objects that presented themselves to us during the re- 
iruiinder of that aftortioou, many of whom died immediately, and 
f»thers on the following days; the rest remaining aband(ined to 
1 he most melancholy fate, without physicians, without medicines, 
and in want even <d' necessary food. 

A liorrihlc and mournful day it was, the remembrance of 
wbich will ever be indelihly engraven upon onr hearts. Not one 
of us then thought to escape with life. Death presented 
‘^elf to us iji various and frightful shapes, threutening to depriv'e 

of life by different and horrible iuetho<ls. But the powerful 
hand of our benencent and sovereign fiod restvahis ium. At his 
commanding voice, pale Death is aj)palled. I lo trcmldes, groans, 
and loeacs us. lie flees, terror-stricken, to the caverns of the 
c urth, luid there begins to mourn and lament the spoils which 
lie was afioiit to make, and of which he has been deprivcrl. He 
tlio igiit on that dav to have imbrued more than u«ual his 
scythe with blood; but he was obliged to humble himself before 
Him who governs tlie empires, and at W'hose voice tiie infernal 
regions -hake with fear. ^ 

fhe sad result of the mi'fortunes of that dav has been the 
te tal ruin of five villages in tiie province of Camarincs, and the 
principal part of Alhay; the cieatli of more than trvclve hundred 
unfortunate persons, and many others severely wounded; the 
loss of every thing that the survivors possessed in the world, 
being left v.ithout ho;;'.c«, without clothing, without ajiimals, 
n'itiiont the- [.'ro-'peet of a harvest, and without a morsel ht to 
cat; the inonrnhil ana unliappy fate of many, who I'ave been 
left orphans, ahandvmcd to Divine Pi^nidence; ethers widows, 
with the loss of four, live, and even more cliildicn; the total de¬ 
struction of their churches and parochial houses, with everything 
that they contained : in ccmsctpience of which the sucraracutn 
could not l)e administered to such as died of their womids the 
succeeding days, and who were buried without any }) 0 !iij> or ce¬ 
remony; and the many infants who have since been born, have 
from necessity been baptized with common water, because the 
circumstances in which we were placed did not permit it to be 
otherwise. 

The present appearance of the volcano is most melancholy 
and terrific. Its side, w'hich was fornierly so cultivated, and 
which afforded a prospect the most picturesque, is now’ nothing 
but an arid and barren sand. The stones, Sand, and a‘*hes, which 
©bVef it, arc so astonishing in quantity, that in ^ome places they 
exceed the thickness of ten and (vvelve yards; and in the very 
spot where lately stood the village of Budiao, there are places in 
^^lich the cocoa-trees arc almost covered. In the ruined vil- 



393 A nnu Chemical Sulsiance.—Death of Mr. Nichohon. 

lages, "and almost throug^h the whole extent of the eruption, the 
ground remains covered with sand to the depth oT half a yard, 
and scarcely a single tree is left alive. The crater of the volcano 
has lowered, as I judge, more than 2()fathon)s; and on the south 
side discovers a s[)acious and honid mouth, which it is frightful 
to look at. Three new ones are opened at a considei iihle di- 
staneafrom the principal crater, through which also srnr.ke and 
a^S were,incessantly emitted. In short, the most beautiful vil' 
lft|^ of Camarines and the principal part of that province are 
converted into a barren s£Mld. 

DISCOVERY OF A NEW CHEMICAL SCBSTANTE. 

f 

Since o\ir last, we have received a most valuable communica¬ 
tion on various scientific subjects from M. Van Mons of Brussels. 
We have only room for insertion this motuth of tire following ac¬ 
count of a new chemical substance. My frieiid Brugiiatelli 
writes to me: ‘ If we tlirow some indigo on buriung coals, or on 
a heated plate of iron, there arises into the air a supcit» violet- 
coloured vapour, which 1 thought at first was iodine, but which ‘ 
a%u]te! ior excunination convinced me was a peculiar body. I’iii^ 
vapour is condensed upon cooling into very brilliaut vudet-co- 
lourcd C!ystsh-, which are square prisms. Op bringing this va¬ 
pour at the moment of its formation into cmittuct with mercury, 
a soft and even concrete amalgam is the result: the iiiCtal must 
be headed, and the vaj>our ascending.^ M. 13rugir.\tel)i consi¬ 
ders this violet crystalHuc matter, the vapour of which is so su¬ 
perb, as the colouring priucijile, which, with fecula, forms in¬ 
digo; and he calls it beJigo^gejic: he is led to believe that it is 
a kind of vegetable metal. When indigo has lost this principle, 
it no longer assumes after friction that dazzling lustre which di- 
stinguislies it. M. Brugiiatelli remarks very judiciously, that if 
the system is persisted in of naming bodies according to their 
colour, thi& substance must still be called iode.’^ 

DEATH OK MR WILLIAM NICHOLSON. 

4 

With sincere regret we announce the death of Mr. William 
Nicholson, many years conductor of the Philosophical Journal. 
Hp died after a lingering and painful illness at his house in 
Charlotte Street, Bloomsbury, on the 21st of May, 1'he loss 
of this gentleman will be felt not only i)y bis family and ftiends, 
but by the scientific world at large. He was the author ofuidny 
standard works in various branches of science and exp^lticntal 
philoso])hy; and from his known talents, and proiounttR^Rai^- 
ance with every thing connected with the^c subjects, he^fvas 
uswafe consulted as to the practicability arid detail df all 

or pbilosoyhical tvorks, with infinite advantage to 

their 
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Uu-ir inventors or projectors. Ills habits were studious, his 
mauncTs gentle ; and as his judgoiu ut was uniformly calm and 
dispassionate, tire soundness of. his opinions, in the nutnerouix 
matters which were daily brought hefore him as a scientific ura- 
pi:r-, was’lever questioned. 


SL’TISKRLAND ! OAL-PIT. - 

The a, tide in this dcpart:ncnt of our last number, resj 
“ Satherland coril-pit,” ap|>caring fo contain some mistak«%' 
a correspondent who has visited the sppt, has promised u.s sotrie 
hi^itorical and doicrijdive details respecting the coal-work in 
question, to be given in our next number. 


LIST OF PATENTS FOE NFAV INVENTIONS. 

To ‘*hvmuel Jolm Pniltey, of Charing-Cioss, and Durs Egg, of 
the t'lrand,‘London, for certiiin aerial conveyances and vessels 
to be steered by pliilosopliical or chemical or mechanical moans, 
and wliirh inean-s are also applicable to the propelling of vcistls 
throngli tho'water, and carriages or other ctmveyances by larid, 
—2.5th April, lbl5,—C months. W 

To Jacob Wilson, of Welbeck Street, London, for certain 
improvements im bedste.ads and bed-fnrniture. —27th April.— 
0 months. 

To William Bush the younger, of Saffron Walden, in the 
county of E<<scx, for his method for preventing accidents from 
iiorses fiiling with two-wheeled carriages, especially on‘teej) de¬ 
clivities, superior to any hitherto know) or in use.—2yth .Ap:il. 
—2 months. 

To Peter Martineau junior, of Islington, and John Martineau 
junior, td Stamford Hill, for their new method or methods of 
refining and* clajifying certain vegetable substances.—StU May. 
—b months. 

To C!harles Pitt, of the Strand, London, for his method oi 
mctliods for ti)e Security and safe conveyance of .'«mall parcels and 
remittances of property of every description, and also ioi the se¬ 
curity in tlie formation or appendage of .shoes.—lltli May,—- 
U months. 

To Samuel Pratt, of No 119,, Holborn Hiil, London, for Ins 
wanlrobe trunk for travellers,— l!th May.—2 month.s. 

To John James Alexander Maccarthy, of Arlington Street, 
for his new pavement, or metljod of paving, pitdiing or covering 
si^eetsj and ways.—11th May—6 months. 

AfL'fiihaj'l Kenrick, of West Bromwich, for certain im¬ 
provements mApe mills used for grinding coifoe, malt, and othci 
a,rticles, —23d^mlay.—6 monlhs. 

Melcorold^^al 
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Meteo-rologkal Observations math at Cfapiov, in Hackney, 
from April 21 to May 15, lb (5. 


^ril 21,—The clouded sky thickened, the wind eastward, ainl 
mn began by falling in drop«, and increased through the day; 
at night it fell copiously. The Thermometer at 9 P.M. 49'*. 
Tbe^arometer 28*90; it fell afterwards to The icin- 

p^erature continued about 40* ail night, with wind and rain. 

April 22.—Cool and rainy. 

April 23.—The wind femained north-east, with smart April 
showers of rain and hail. 

April 24.—Fair, and showers at intervals. Thermometer at 

11P.M. 39. 

April 25.—Fine morning; streaks of cirrus,cumnli lower down 
in tlie atmosphere. It cloutled in the evening, and rain came 
on again at night. Thermometer at 11 o'clock at night 41®. 
Barometer 29*70. Northerly w’ind. 

yjpril 2G.— Fair day: the clouds were copious in tlie morning; 
but the day became clear and pleasant, wdth cvmuli and light 
Iwnds of nmi<; above them. In the evening cirrocumulative cir~ 
roslratwi in little flimsy/Zcm///. Tlicnnometer in day above 60®. 
At 11 P.M,37®. Baioineter 30*21. Bright starlight. 

April 27. Northerly wind, and overcast with uniform thick 
cloud, and a lia/y atmospliere below. Starlight between clouds 
by night. At midnight, Thermometer 4{^. Barometer 30* 13. 

April 28.—(Jlouds, and warmer; drops of rain ; fine evening. 

April 29.—Much cinnnlosiratus with nimbi occasionally from 
N. in the morning ; fair evening, with mixed clouds and occa¬ 
sional light showers. 

April 30.—Long gentle showers and fair intervals A.M. 

May 1.—Tire weather became waim. This morning light 
breezes from south-east with cirrus scattered above, and ephe¬ 
meral .cuwvli below, marked a change in the constitution of the 
air. Towa-.ds evening the denser sheets of cirrnstratns appeared, 
but the night was fair and warm, with a gentle breeze. Ther¬ 
mometer 11 P.M. 93. Barometer falling, 29*81. 

May 2.—Warm fair day, with rocklike enmuUMraim^ &c. 
Tow’ards e\'ening?z/m^if/s and a slight imlrrification and lightning. 
Starlight niglit. Thermometer at midnight 49®. liarometer 
29*88. Wind calm. 


May 3.—Calm warm day; much cloudiness in morning. 
When it cleared, there were large rocklike ^llrniiwg in|o 

cuinulo^trali by coalition with uj)pcr masses of fl^tisfi cloul^; 
uiiiiMforni haze in other places. Fine clear Thetino* 

P.M. I4h Barometer 29*84. N. ' 
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May 4.—Clouded over from N, early, Nimbification aub- 
sidinjj into c?m>5/ra/w5 in the evening; clear at 11 P.M. with 
Theiriionietcr 48'’. Barometer 29*81 

May 5.—Clouded early ; hard thunder-shower. 

May 6.—^At four in the morning white stratus, hut clear civ^er- 
head; the cuckoo and thrush, &c. singing, and Thermometer 47®. 
Cloudy, and fair P.M. 

May 7.—(At Oxford).—Fair day, cumuli, he., and wami*' 

May 8. —Fine warm weather, with various modifications." ' ' 

May 9.—Clouds and fair, with siigist showers. 

May 10.—Fair, cumuli, &c. and a breeze, warm. 

May 11.—(At Clapton.)—Fair. Thermometer 70® midday. 
Cirroci/mulus and cirrus in tufts, he. The cirrus was ])articu- 
larly abundant in the afternoon. SW. At night a hard thunder¬ 
shower f,— The Papajjer orientule, or Monk’s-hood Poppy, 
flowered to-day. 

May 12.—Wann day, with a great deal of cirrus, cumulus, 
he. There was a dry feeling in the air^ and a stiff breeze which 
carried along a great deal of dust. Fine evening. Wind SW. 

May 10.—Early there was a shower: intervals of fair weat 
and showers throughout the day. 

May 14.—Four o’clock P.M. one of the strong and partial 
squalls of wind from W., which accompany these showers, blew 
down a large elm-tree in a lane leading from Hoc-street to 
W^hipscroSN in Walthamstow J. 

May 15.—Wind from W.; much cloud. Cumulus in abun- 
flancv. wa** observable below a milklike whiteness caused by cir- 
iv)strativeness above. Gentle showers in the evening. Ther- 

at 11 P.M. Bar ometer 29*95, 


ujoincter ()5’, and 50 

I’ivj' 11011*^05, Cl.ipton, 
15, 1815. 


Tho.mas Forster. 


*■ riic Tliormoiueter to-day and yesterday at midday was about G5°. 

I Diii iiiji tlie latter part of the day, that appcarnoce was discoveraiilr io 
tiio cloud.-. aiiK'lj Hives thoiu the appearance of being ciifirged wiib llie 
electric llmti. riie term i'W/^orfr,bungested by one of yoiirCoirc.spondcni'.. 
stems a vei y proper name lor the liuid. 

t People, in clcaniut! ditcln » a Inch lie parallei and near to hedgerows of 
trees, arc \i ry apt to cut home ot then ruu(s>; a eircmiihcauce which seems 
to cause them to give wny td high wind, and to determine the direction in 
which they fail. The elm in question fell at right angles to the wind. 
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^,XX. Hhtoricol Memwonda resppcth^ Experm^s intended 
to ascertain the calorific Powers oj the tlijfereni primalic 
Rays, T. S. Evans, LJL.D.F.JL.S’. 


To Mr, Tilloch, 

Sir, — Discovkriks in science have been generallymade 
perceptible stepsS; and improvements in the arts have succeMG|l^ 
each oth;jr iiy such smail gradations, that in many cases the sha^e 
of dilFcrence has scarcely been apparent. 'Inventions have often 
been brought before the public with so little alteration from 
others which they possessed before, that the claim of novelty 
could scarcely be allowed them; and advances in the state of our 
intellcctuHl knowledge have sometimes been made by such simple 
and evident means, that it has been rather a subject of astonish¬ 
ment they were not known long before. Instances are not 
uncommon in the history of science, of two persons at the 
same time making the same discovery or improvement, at a 
distance from each other, and without ever having had the Ictof 
communication: hut many more are to be met with, whet®‘4|||^ 
person has succeeded another in the same invention, andnotti 
have been ecjually entitled to the palm of merit. 

These reflections have arisen from considering our present 
knowledge of the properties of light, paiticulariy that of the dif¬ 
ferent degrees of heat communicated to the thermometer by, 
coloured rays arising from their decomposition by means of the 
prism ; but they would probably have arisen from considering 
tile history and progress of any otlier department of science or 
art, as they have all proceeded nearly in a similar*way. 

That light could be reflected and refracted, was well known 
to the ancients, as appears from the few remains that are left 
of their writing?*. Contrary to the opinion that has lately licen 
generally entertained, the celebrated work of Ptolemy upon Optics 
is still in existence. .A copy of it is yet in the Imperial library 
at Paris; and some extracts from it have been lately given by 
the Chevalier Delambre, i» the Connoissance des Tewps for the 
)ear 1S14, by which, and the treatise of Euclid on Optics, it 
appears that these two properties were well understood in their 
times by the Greeks and Egyptians, 

before it was certainly known that light proceeded by a 
5P«i^ye motion, Dr. Hook had asserted that this motion 
j|,any means be instantmieous} yet it may fairly be 
up to the time of this discovery, mankind had no 
jng in, nature moved with such an inci^ble 
mrdmgly w'e And Galileo and the of 

" Cimmto endeavouring to discover yiHil^f* 
io, 206* June 1815. C c 
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ference existed between the time of the sun’s appearing to ri^e 
to a spectator situated in any given place, and to another stand¬ 
ing two miles further off to the westward. Our picMM'.t ac¬ 
quaintance with the astonishing rate at which it moves makes 
us almost smile at the attempt to discover it by such inefficient 
means j but without experiments, nothing can be known with 
tertaintv. 

/ i. 

^ ate indebted for our knoAvlcdgc of this important fact to 
tiife invention of telescopes. Mr. Olaus Romer found it from ob¬ 
servations of the eclipses of Jupiter’s satellites made at difFereut 
distances of that planet from the earth ; and we are now informed 
that light travels from the sun to us, a distance of 05 millions of 
miles, in about 8' 13''' of time. 

Mr. Boyle, who was indefatigable in his attention to every sub¬ 
ject of importance connected with chemistry and natural philo¬ 
sophy, has iufornjed us of a great number of curious experiments 
whicli he made on light and colours; and even at present, al¬ 
though our acquaintance with the subject has proceeded so 
mpeh further, his work is extremely interesting. 

however, to tlie great Sir Isaac Newton that we ar^ in- 
d-eOtfed for the most valuable knowledge which we possess of 
the different properties of light and colours. By making a pencil 
of rays pass near the edge of any sharp body, as that of a knife 
qr broken glass, he proved that they Avere bent or inflected; and 
1^ making the rays pass through glass prisms, and receiving the 
spectrum at a distance, he found light to be a heterogeneous 
mixture of differently refrangible rays; and that there arc as 
many simple oi’ lumiogeneal colours, as there are degrees of re- 
frangihility; for to every different degree of refrangibility belongs 
a different degree of colour. 

The idctis of philosophers respecting the nature of colours be¬ 
fore the time of Newton are extremely hypothetical, and unsup¬ 
ported hy the least attempt at experimental proof. It may 
therefore easily be conceived Avbat pleasure was given to the 
lovers of trutlt,, by so extensive a pursuit of the subject as was 
jmblished'in his treatise of Optics. After he had thus developed 
the true theory of light and colours, he then proceeded to ex- 
plaih all their properties and phtenomena, in so fiatisrat:tf)ry a 


manlier that his investigation has justly been considered as the 
best mode! for guiding all future inquiries into the laws ofNatii||. 

With regard to the absorption of warmth from coloured rays^—- 
the obj<>ct of our present cousifleration,—Mr. linge 

block of black marble to be ground into the form 
cottq^)l^q,.^eculum ; and found that the sun’s ray^lpl^led 
it from being too powerful for his ey^^^p woul^j^ve 

b^^^H*ase had it been of any other colour ; i&d 

'' . ",%'its 
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its size was considerable, yet he could not set a jpiece oi wood 
on fire with it; whereas a far less speenknn, of the saihe form, 
made out of a more reSecting substance, would ])rc9ently have 
made it flame. He took also a large broad tile, and hasrbg 
made one half of its surface white, and the other black, he ex¬ 
posed it to the summer sun for some time, when he foupd th^t 
while the wliited part remained cool, the part that been 
blacked hud grown very hot. For his further satisfactioi* he 
left part of the tile of its native red; and, after exposing it ,to 
the sun, observed that this part grew hotter than the white, but 
was not so hot as the black part. 

Mr. Melville supposed that, since there is no reflection of light 
hut at the surface of a medium, the greatest (piantity of rays, 
though crowded into the smallest .space, would not of themselves 
produce any heat, if this be true, it follows tirat the ])ortion 
of air which lies in the focus of the most powerful speculum is 
not at all affected by the passage of light through it, hut con¬ 
tinues ol'the same temperature with the surrounding air: whereas, 
if an opaijuc body denser than air be put into this place, it would 
be inteasely healed in an instant. Hence he observes, ||ie 
inosphere is not rnneh warmed by the passage of the sun’is light 
through it, but rather by its contact with the surface of the 
earth. This he thought furnished a simple and plausible reason 
why it is coldest, in all climates, on the tojrs of high moimtaiiift; 
they being furtliest removed from the general surface of tlfo 
cartli. On this principle we may also dccount for the difficulty 
which the Abbe Nollet met with in endeatouring to fire .spirit of 
wine, oil of turpentine, olive oil, and ether; as these fluids trans¬ 
mit the rays, instead of reflecting or absorbing them in a sulficient 
degree to produce the heat necessary for their combu'.tion. 

It was remarked by Scheele, that the thermometer when filled 
with alcohol of a deep red colour, rose more rapidly when ex- 
])osed to the sun’s rays than another filled with the same kind 
of spirit uucolouted; but that the fluid rose equally iu both when 
dipped together in the same vessel of warm w'ater. 


Dr. Franklin found that the hand when applied alternately to 
the 1)1 ack part of any one’s dress, and then to a white part, whilst 
walking iu the sun, would feel a great difference in their warmth. 
He observed also that black paper exposed to the concentrated 
1^9 of the sun from a lens, w^ould take fire much sooner than 
vvhite ; and that a fluid of any kind becomes warm in 
fojie tigt^i^ten placed before the fiie in a black vessel, than in 
in a bright silver tankard. But the n^st cU- 
‘rfous exp^|||^ut he made was, by exposing pieces of hf^l^cfoth 
oF^ious to the sun, by laying them upon a 

loirs & black, being warmed most by the sun, waMWi 

' „ c c 2 
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low as to be below the sun’s rays; the dark blue almost as low; 
the lighter blue not quite so low as the dark ; the other colours 
less, as they were lighter; and the white remained on the sur- 
iace of the snow, not having sunk at all*'. 

It is easy to conceive that the next step in their progress to 
ascertain the various properties of light and heat, would be to 
whether rays of dilferent refrangihility give a different 
4^®e of heat to those bodies with which they come in contact; 
aim the best and most rational mode of making this evident to 
the senses, would be by causing the coloured rays themselves to 
fall immediately on the bulbs of thermometers placed to iu- 
tei]cept the rays. This was first attempted, 1 believe, by the 
Abbe Rochon, in the years 1775 and 177f). 

The experiments of this gentleman appear to have been passed 
over with little or no notice, although they form an important link 
ill the progress of this department of science. The air thermo¬ 
meters which he contrived for showing the effect of the heat on 
them were extremely ingenious; yet, it must he owned his re¬ 
sults differ materially from those of later philosophers: still, how¬ 
ever, } think it will be admitted that he is certainly entitled to 
the honour of having proved, beyond a doubt, that a different 
degree of heat is given to the thermometer by the diffeientiy 
coloured rays of light after they have been decomposed^ by means 
the prism. As he appears to have conducted these experi- 
tatxts with the utmost care, and certainly could have had no 
reason to falsify his observations, it is not impossible but that in 
endeavouring to discover tlic cause, and to reconcile the ap- 
jiarent disagreement between his results and those of others wlio 
have followed him, some useful fact may arise, which at present 
remains unknown. ^ 

The reason why these experiments of his have not been more 
noticed, may perhaps arise from tlie circumstance of the w'ork 
not being very commonly to be met with in this country; and as 
the memoir is but a short one, and may probably be deemed in¬ 
teresting by some of your readers, I have translated it, and take 
the liberty of sending it you for your valualile Magazine, should 
you deem it worthy of being inserted therein f. 

It forms an important link between the brief sketch I have 
drawn of optical discoveries, and the highly important and later 
ones of Dr. Herschel, Sir Henry Englefield, Dr. Wollaston, Sir 


* The greater part of your readers must be acquainted yjFh 
genious experixnetns of Professor Leslie, proving the convelrl 
dark-colourod bodies give out their heat much quii^ 
—4^ polished bodies—a fact of great practical 

“• bfe further dwelt upon in this place. • - 

next article. 
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Humphry Davy, &c. &c. and more lately those of MalUs, Biot, 
Leslie^ Brewster, &:c. &e. 

The work in which those experiments are printed was pub¬ 
lished in octavo, at Paris, in 1783; and is entitled Recmil de 
Memoires sur la Mecanique et la Physique. It contains several 
other memoirs on heat, light, optical instruments, mechanics, 
and engraving; the principal of them are as follows; 

On a new micrometer made of rock crystal, and addi^«M^s to 
ditto. 

On the moans of employing the double refraction of rock Cry¬ 
stal for the precise measurement of small angles; determination 
of the diameters of the planets by this method; with a brief de¬ 
scription of an instrument intended to measure with accuracy 
the moon’s angular distance fr(»m the stars, when this distance 
does not exceed twenty degrees. Continuation of the preceding 
researches. 

A certificate and statement of the prior claim which tlic Abhe 
Rochon had to the invention of the prismatic micrometer in pre¬ 
ference to the Abbe Roscovich, signed by Borda, Bezout, Van¬ 
dermonde, and Cassini. 

A table, serving to determine angles which result from two 
prisms laid one on the other. 

An essay on the measurement of angles, by means of prisms of 
rock crystal and of glass : determination of the diameters of the 
planets by these methods; and different inquiries, which prin¬ 
cipally concern the analysis of colours and achromatic teXe- 
seopes. 

Inquiries respecting tlie nature of the light of the fixed stars. 

On glasses having spherical surfaces; their aberration; lenses 
of spirit of wine, and other kinds of fluids, by which the effects 
of the internal surfaces of glasses are considerably diminished. 

Account given of the examination of these glasses, by Borda, 
Le Gentil, and Cassini the younger. 

On vision ; and the result of the examination of his experi¬ 
ments on this subject, and other questions relating to the func¬ 
tions of this organ, by Bezout, Bory, and Borda. 

Of the optical diasporameter, an instrument for measuring the 
dispersion of colours. 

On the means of rendering M. Bouguer’s hcliometer capable 
of measuring aiigles of a considerable size, in order to facilitate 
?Ihe observations of distances of stars from the moon. 


Description of a method of rendering Hadley’s tjuadrant sus- 
j||)?p^^leq^’nic>asuring all angles, from 0 degrees to 180 degrees. 

of Messrs. Leinonnier, Lc Roy, and Condorcet,^on two 
inicroi»i&r«;|riVented by the Abbe Rochon. ' 

Cc3 ;/'V .htfejnoir 
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Memoir on a new micrometer and megameter, presented to 
M. de Sartine, by the Abbd Boscovich. 

A new prismatic inici'ometer, for measuring small angles, in¬ 
vented in 1770 by the Rev. Neville Muskelync. 

A letter to Mr, Maskelyne, from the Abbe Roehon, on his 
prior claim to this discovery. 

A n^inoir on a new instrument for measuring the sun’s sol- 
Idtitildes with great precision, and geuerally all other large 

the measurement of the dispersion and refraction of dif¬ 
ferent substances; and a description of the instrument which 
was used in this determination. 

A table of the refraction and dispersion of different substances. 

Description of a machine for engraving; and the report made of 
it to the Academy of Seieuees by Messrs.Condorcet and llossu. 

An essay on tfic degrees of warmth of coloured rays (the sub¬ 
ject of this memoir). 

lleflectkuis on achromatic* telescopes: with eleven plates. 

JSornc of these papers, for the reason above mentioned, arc 
probably as little known as the one I have sent you : scarcely 
any, 1 ‘efercnccs to them arc to b<i met with in English works. 
^They all appear to be curious, <uid deserving the attention of those 
whose sludit's or amusements may be directed to subjects on which 
they treat. As it is always useful to know where information can 
he obtained at those time..’}, a sketch of them is here given for 
that purpose. 

If tlie whole course of expciimcnt.s contained In the Abbd’.s 
incmoir be collected into one point of view, they will stand as 
follows; 


June. 


Mom ui'o!»scrv. 
niutlt; m June. 


Viulct. 

Orange. 

! 

Yellow i Green 
Orange, j 

; 

Red. 

TIkTIici’ 
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-7 
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rlearees. 

40 

40 

43 

39 

44 

5-5 
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Tahle continued. 


July. 


Mean of ol>9crv, 
made iii July. 

August. 


Mfan of obscrv 
made in August. 

September, 


oitocrv. 

Geuernt 
/ of #enti A 


V^iolet, 

Orange. 

Yellow 

Green. 

Bed. 


Orange, 



ri.eThei 

m.havinj! 

; varied o 

1 1- 

Illy from 18'* to 20^ 1 
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31 

38 

4-5 



39 

40 

3-75 



27-5 

37 

5 



30 

36-5 

() 


49 

33 

40 

7 


52 

34*5 

39*5 

6-5 


48 

36 

45 

8 


64 

48 

60 

5'47 


53*25 

. 

34*88 

42*0 

riicrm. r 

osc from 

9" to iJS" 

daring th< 

j ohserv. 

7 

60 


43 

56 

6 


62 

39 

55 

7 

38 


45 

61 

5 

51 


39 

48 

G-25 

49-67 

62 

41-5 

55-75 

With the 

Air Them 

ri. shown in fig. 5,P 

.vm.on 

whtrh the exterior 

ail had no influenre ; Reau- 

jmur’s riiennornrler placed 

externally varyiiigj 

from 19 

to 16". 
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13 

17 

2 

17 


14 

18 

2*5 

22 


16 

21 
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22 
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40 

4 




42 
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39 

7*25 




44 
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31 

3« 
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40 
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49 
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40 
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52 

34-5 

39 
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48 


36 

42 

6 
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35 

43-5 

4-59 

34*33 

35 

26*25 

34-94 

5-117 




40-121 
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lometer used in tanking these experimeEts wa* 
of kind from any of those in coiniaon ase$ it 

does ndt i|p^|H^^ossible, at present^ to make the least compari- 
,! eon of theidjib^ther. Had the author been aware of the ne¬ 
cessity of this, ti might perhaps have been effected by ob¬ 
serving what degree bf warmth communicated very,slowly would 
a certain alteration in each; as the standard of com- 
being thus dice ttiac^, would serve at any future period 
lil* reducing the terms of the one to those of the other. 

IPhe difference in the results of these experiments; and those 
of Dr. Herschel, it milst be acknowledged, is very great; and 
perhaps may require some further accjuaintance with the law* 
of Nature, before they can be reconciled. According to the very 
interesting experiments of the latter gentleman, the greatest heat 
found to be beyond the coloured spcctrniyi, and on tlie red 
ilde. In these experiments the greatest degree of heat was 
ubtitlned from the \ellow orange rays; and next to that from 
the red: then from the orange; next to that from the green; 
aud'l^ast of all from the violet. The prism which he used wa« 
from that used by Dr. Herschel and others, as it had 
i'^l^friagcnt angle 45^ instead of CO'’. At first sight this 
do® not appear to be a sufficient cause for so wide a difference 
in the results; and yet, if both are correct, there must be some 
riiiiimHl mode of accounting for their discrepancy, depending upon 
|c.ieutific and satisfactory principles. In these experiments the 
Abbe caused the rays to pass through a lens; and if we refer to 
thd figure of his apparatus, which held (he air thermometer, wc 
shall immediately perceive that the reys had then to pass tlnougli 
the glass of which the bent tube was made; and probaldy through 
the'outer cylindrical glass receiver, that held the fluid for the pur¬ 
pose of keeping it of an uniform temperature. Tliese tubes be¬ 
ing nearly of a cylindrical shape, the rays, by not alwa};s im¬ 
pinging upon them in precisely the same, or in a pvojjer man¬ 
ner, might be refracted in a different angle from that in which 
they quitted the prism, and thereby have their nature changed, 
.unci confeccjiiently^thft degree of warmth might on that account 
be fo^d tiifferent from w'hat it has since been determined. 

objections ntay certainly be made against the mode irs 
which he IhivS conducted these experiments; and indeed they are 
very candidly stated by himself m his account of tlicm;,r£!or he 
says, that althoug:h he took all possible precautions, that de¬ 
pended on himself, to ensure their success, yet be very 

far from being satisfied with his labour. All that tdhj 
be dope, pntil the diffieulty of reconciling them wrti 
becn.#inf%d, is to state the Abbe/s just claim 
degree of heat is produced by 


that 4^ 
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the difTerondy floured ray« of %bt after having bedfi deieom- 
posed by means of the prism. To thia claim he eerl^ly pi^ears 
entitled, notwithstanding the great of agreem^i; which at 
present apparently exists between his results and those of others. 

We have many instances on record, of things that apj^red at 
first sight to be of a very discordant nature, proving after, further 
investigation to be perfectly reconcileable with tl^mselvcs and 
ndth truth; an instance of which may he taken from a 
stated further back, of the discovery of the progressive motion. Cjf 
light by Rdmer, The several discussions that took place i 
specting it from the year 1675 to 1707> by Messrs. Cassini, 
Maraldi, and the discoverer, show how difficult it is to bring the 
scattered fragments of a noble edifice to agree, and build them 
up again upon a firm and immoveable foundation. When ali 
the parts are found and made out that belong to the theory of 
light, heat, and colours, then perhaps, and not till then, these 
the Abb6 Rochoti may find their place among the rest in tlm 
genera] arrangement of the whole. 

The ratio of the warmth of clear red to the most lively violet, 
of 8 to 1, which he deduces from his experiments, does 
pear to be admissible, unless the . point 0 of the scafo 
thermometer showed the commeiiccinent of all accession C^Sji- 
ioric in the fluid of which it was composed. Thus the ratio of 
5*117 to 40*121 may he expressed in round numbers by that of 
i to 8j but if the point of congelation, or whatever otlier point 
may be deemed that where the first accession of heat begins, ,be 
S degrees below the zero of the thermometer, then the ratio 6f 
£-4-5*117 t(j 8 + 40*121, is no longer that of 1 to 8, but ap¬ 
proaches so much the nearer to a ratio of equality as £ increases. 
Let a and ^ be the two oiigiuai ’neightl; then the excess of the 

latter ratio above the former will be when zero isreckon- 

ed 3 degrees below. 

The licliostata, vvhieh he regrets the w'ant of, is an instrument 
contrived by Gravesande, and very fully described by him in his 
Mathematical Ekments of Natural Philosophy, vol. ii. jjage 107, 
edit, ot 1747. The intention of it is to avoiiS the doiffifo incon¬ 
venience arising from the obliquity of the rays, and 
diurnal motion. On account of the obliquity of the rai^^ipwie 
.experiments can only be made at certain hours ; and others can¬ 
not be made at all in particular places, although exposed to the 
sun ^^considerable portion of the dav. This machine consists of 
pdiitreipal parts, a yilane metallic speculum, and a clock,by' 
Is kept directed always towards the sun. A metallic 
isi^sed to avoid the double reflection frot)^:i| ^lass one. 
s pliwte dl^hc clock is inclined to the horizoii'angle 
' .'P- ^-'"■■'nequal 
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etjual to the complement of the latitude of the place:; and the 
arm that moves the speculimi acting in the directimi of thin 
pliuie, will evidently cause it to follow the siui in its diurnal mO’ 
tion, whatever niay be its dcclinatioiu As the cxj)criments eon- 
. cerning light and colours must be made in tiic dark, the whole 
machine, when made use of for this purjjosc, nuist be shut up in 
a case or box; and we may have the rays thrown by means o1 
it hi any required direction during the whole of the time he is 
above the horizon, if the situation be open; or, if otlierwise, 
long as the rays are not intercepted by surrounding olijccts. 
Another instrument of this sort is described l>y Mr. Benjamin 
Martin, in page 4bh' of vol. ii. of his Mathematical Institutions,, 
which he considers as an improvement of one described by 
M. Klingeiistieni in the Peteisburg Comnientarie.s for 1747 and 
1748: it may also be found iu his Philosophio Jhitaimka^ p. 89, 
gpl. iii. edit, of 1771: but the expense of such a machine it is 
beared will prevent its being commonly applied, although it wouhl 
he extremely useful for moving, telescopes round upon a polai 
axis, in making observations of the heavenly bodies, and pnr- 
,8fditetlicin, in an uniform manner, notwithstanding the earth 
motion. 

late ingenious Mr. Ramsden, whose care in the construc¬ 
tion, and accuracy in the execution of astronomical instrument*, 
could only he equalled by his genius anti originality in inventing 
them, bad once an i<lc,a of adapting an instrument of this sort to 
a clock that kept time very exactly, with a view to avoid the 
necessity of using time in particular cases of astronomical ad- 
measureincnts. 

CiiristV June 7, 101 j. 


LXXl. An Essay im the Degree of IVarmth. of colonu d Rays. 
3y ilf. V AhLe Uochon, late Member of the Amaetmf of 
Seimees of Paik, &^c.^ 


In this memoir we confine ourselves to examine, whether the 
rays of light of d'dferent refrangibility j>iO(luce degrees (»f heat 
their degree of sensibility on the thermometer. 

'*^>18 research requires without doubt that the colours should 
be distinct and well separated ; but this analysis of iheni can¬ 
not be made without diminishing prodigiously the Iniensity of 
the light; which, when thus deccanposod, no loi gf^, givfa any 
sensible sign of warmth in our cotnirujii therinoiueter4. / ,, , 

It is therefore necessary to resolve or to collect on ,<rf 


* Fdr itei»©.re;narks on diis pnper, sre* tbc 
fiuni Evans, pui:': 103 , 
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a thermometer » sufficient quantity of these rays, to produce ef¬ 
fects tliat are evident; or else to use thermometers of a sensi¬ 
bility proportionate to the loss of intensity which is inseparable 
from the light tlius decomposed. We can always collect into a 
small space a quantity of rays of a colour that will be sensibly 
homogeneous, either by disposing in a proper manner several 
prisms of different angles which shall make each species of ray# 
to coincide on the ball of a thermometer ; or by using the burn¬ 
ing mirrr»r of M. cle Buffon, known by the name of the Minrew 
of Archimedes, whose burning line is very nearly the same for 
a considerable length. 

7’his instrument is an assemblage of small jilune mirrors, which 
by their respective positions will caiL^'e as large a quantity of 
light as may be desired to fall on a prism placed in their com¬ 
mon focus. Now the united rays wliieh furni this focus, or 
rather tliis burning line, appioach so nnich the nearer to 
parallelism necessary for the success of the experiment in ques 
tion, as the distance of the prism from the mirrors is more con- 
siderahle. 

We know that this method re(pures a large room; but tht 
one. in winch the experiments I am gouig to relate were 
not being of a pi (»per sIkc, I thought that very sensible thenl^ 
meters would sufficicutly fulfil the object uhich I proposed. 

Those which f have used were air-thermometers. It is w6ll 
known that they owe their effeet to a bul^le of air introduced 
into the ball wliieh cmitains the fiuid. ''Ine slightest degree of 
warmth dlbites this bubble, and causes the spirit of wine to 
mount in the capdlary tube of the thermometer; hut this ascent 
would seareel) be sensible if the top of the tube were hermetically 
sealed ; it is therefore necessary to leave it open, and conse¬ 
quently the exterior air, which is susceptible of many variations, 
acts on the fluid in such a way that it is necessary to have re¬ 
course to the barometer to know the effect of the dilatation, 
which is found to correspond with the greater or less elasticity 
of the exterior a>r. 

These defects, joined to the evaporation of the liquor, obliged 
me to reject these thermometers, notwithstanding their prodi- 
giol^' seubibiiity. Although in my later researches 1 have not 
had these ineonvenieiiees to discourage me, it being sufficient to 
compare the different effects of each kind of rays that took place 
in a very short space of time, I have nevertheless endeavoured 
to avoid them altogether, by soldei iug to the tube of the thermo¬ 
meter -a large ball filled with air, which contains a common 
thetun^ueter. This ball is dipped into a fluid whose tempera- 
ttire ia easily kept uniform, whether we choose to havp it itt the 
fft^ezing. point at any other temperati.rc, 

''' . 'AV'' ! I>V 
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By this method the full degree of sensibility la given to the 
thermometer, without its having any communltsation with the 
external air. 

For experiments of so delicate a nature we know that a per¬ 
fectly serene sky is necessary, and an unvarying temperature 
without the least agitation of the air: this necessarily reduces 
the experiments which we may (!c))cnd to a very small nun*.- 
berj and among the great variety of those I have made, I ac¬ 
knowledge that there is not so much as one with which I am 
completely satisfied. 

I used a large ))rism of flint glass, of which the refriiigent angle 
W'as 45 I permitted an equal (juantity of rays to pass through 
in each case, and they successively traversed the same lens, which 
1 inclined according to the sun’s altitude ; fi>r I had at that time 
no hcliostata, and tlse want of this histrumt-nt has rendered my 
results still less accurate. 

All my experiments were made betw’ccn the hours of elcv'en in 
the morning and two in the afternoon; my air-thormorneter w’as 
too sensible to allow of my apjnoacliing it without occasioning 
WJations, so that I observed the divisions hy a small telescope 
distance of fifteen feet, and I raised or lov/ered the in- 
by means of a string passing over some pulleys. 

Although from the year 1775 I have made a great number 
of experiments, I do not think them wwthy of being related, 
because I was iu)t thgn sufficiently acquainted with the precau¬ 
tions that are necessary in such delicate inquiries: those made 
in I77h are more conclusive; tliey give the ratio of the w'armth 
of the red rays to the violet rays a.s 8 to 1; for, by warming the 
ball of the thermometer for two minutes with these two kinds oi 
rays, the index would mark from four divisions and a half to se¬ 
ven, for the violet rays ; whilst for the red rays it was i icessary 
to place the index from 39 to 44 divisiotjs. These oliscri utions 
were made in the month of June, Reaumur's thennonieier only 
varying during the 'vhole time they w'ere made from 16° to 17". 

The following are the observations of this month: 

Violet 4J- Red 4* 

G 

4i 




40 

43 
59 

44 


It is necessary to remark, that it is the red approaching to the 
orange, and the violet approaching to the blue, that 1 have used. 
It is so difficult to decompose the lig,ht • ith -ufi cient penection 
TO obtain the saipe shade of colour colJ^lal.tly,that not 

It is 
he 


* Moist probiihly this is an erior of tho pic^b, anrl ought to be 40. 
so (jtnpliJcred in liu- general result ipvcn r.i page400. 
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be suiTprised at variations I have experienced, although they 
‘..re considerable. 

In the month of July of 1776, the thermometer having only 
varied from 18" to 20" during the course of the experiments ; 


The violet was 3 

Green 31 

Red 38 



39 

40 

•-’4 


27 i 

37 

5 


SO 

36| 

Violet 6 Yellow orange 

49 

Green 33 

Red 40 

7 

.52 

341 391 

61- 

48 

36 

45 

8 

64 

48 

60 


In the month of August Reaumur’s thcrmoincler rose from 
10° to 23°, during the following ohsorvatioiib : 


Violet 7 

Orange 60 

Green 43 

Keel 56 

Violet 6 

yellow orange 62 

green 39 

red 55 

Violet 7 

orange 38 

green 45 

red 64 

5 

51 

39 

48 


In the month of September, I used a thermometer of the con- 
ftruction rcjirescntcd by fig. 5, Plate VIII. on which the extc|titif 
air had influence; the bubble of air was' always similarly; 
posed, for two minutes, to the action of the coloured rays, as lih 
the preceding experiments; but the sensibility of the thermo¬ 
meter no longer continued to be so great. 

In the month of Scj»tcmber, Keautmrr’s thermometer varied 
fiomiO® to l(h’ in the course of the observations: 


2 

Yellow* orange 

IS 

Green 13 

Red J7 

2 

orange 

17 

14 

18 

0 » 
-“T 

oiangf- 

22 

16 

21 

O 1 

6 


20 

IG 

22 




40 

4 




42 





39 

^ 4 




44 

3 



31 

.38 

44- 



29 

40 




274 

37 

5 



30 

36^ 

6 

orange 

49 

green 33 

40 

7 

yellow orange 

52 

34i 

39 


orange 

48 

36 

42 

6 

50 

35 

434 


U follows from all these experiments, and notwdthstandiiig the 
great dilferehces which are to be Ibund amongst them, and how¬ 
ever attentive I was in making them; first, that the ratio of the 
warmth of clear red to the most lively violet, is nearly as 8 to 1,- 

for 
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for the extreme rays -cajtmot be compared. SVcoiidly, that the 
warmth of the yellow orange differs but little from that which 
the red produces: so that it may he presumed that the warmest 
rays are between the clear red and the yellow: and from this 
point the warmth of the rays diminishes considerably more on 
the violet side than on that of the decj) red. 

I was desirous of using coloured li»juids and glasses, but both 
these substances, when coloured, transmit heterogeneous ravs in 
too great a quantity to be used with success in experiments of 
so delicate a luitine : besides, Mow are wc to estimate the re¬ 
flected ray‘<, and those that are lost in these substances ? In 
other respects, although I have taken all possible precautions, 
that depended on myself, to ensure the success of these experi¬ 
ments, I am still very far from being satisfied w’ith my labour. 


LXXIl. Some V^rpcrhuenls and Ohsorvations on ibv Colours used 
in Painting htf the Ancients, Btj Sir liuMruuY Davy, 
jLL.D. F.Px.S. 

liid'Jil fiDili j). 3 . 15 .}.] 
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VI. Of ike Pin pie of the Ancients. 


T^IIE of the Greeks; and the ostniin of the Ihimaus, 

v,as regarded as their most beautiful colour, and was prepared 
from shcll-fi^h. « 

Vitruvius’'' says that the colour diO’ered according to the couii- 
-try from winch tlic slioll-fish was Ijropght; that it afforded a 
colour deeper and more approuclung to \io!el fiom tlie northern 
countric , and a redder colour from the southern coasts. He 
states, that it was prepared by heating the fish nith instruments 
of iron, freeing the purple licpior from the shell eontaim'ng it, 
and mixing it with a little honey; and Pliny sa\s, tliat for the 
use of tlic painters argentine cretaf" was dyed with it: and 
both Vifruvlus and Pliny say, that it was adulterated, or imita¬ 
tions of it made, by tingeing “ creta” ivith madder];, and “ hys- 
giauin.” The finest purple, Pliny says, had a tint like that of 

* VII. rfi[>. 13. 

t rnsiialilv a cia> used for polifhine, silver. The aurients were not ac- 
qiiaii'ted 'vitli the distinetiun hci\v<>t'ii aluminous and c .il( arooijs earths,and 
iifia was a term applied to every vvhife rmeearlhv powder. 

J IMadder was exteusivdy used hy the aiicieiits m dyvyug, and ftora this 
passage it is jirohahle dial lliey were arquaiuied with the uit of ituiking a 
lake from it similar to that used by mocleri) painLe:«. It was {Irobably one 
ef live colours used by tbe Ispyptiiins in dyrmg their stuflfe df different co- 
loni-s frmii the same liquor, by means of mordants. If we Can trust Pliny’s 
i.cemint, they praetised calico-printing in a rntuiucr SJDlilai* * to the, moderns, 
cap. -12. ' 

a deep- 
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a deep-coloured,rose: and in painting, he states that it was laid 
on to give the last lustre to the sandy^c, a composition made by 
{alcining togetlicr red oclire and sandarach, and which therefore 
nmst have been nearly the same as our drimson. 

In the batlis of Titus there is a broheu vase of earthenware, 
wliieh contains a pale rose eolonr; where, it has been exposed 
to air, it has lost its tint, and is hoeoive. of a cream colour, but 
the interior has a lustre approaching to that of carmine. 

I have made many experiments on this colour. It is dc-stroyed 
and l)t'coines of a red brown by the action of concentrated acids 
and a!i;alios; hut diluted acids dissolve a considerable (luantitv 
of eajbonate of lime with whicli the body colour is mixed, and 
leave a substance of a bright rose colour: this .substance when 
heated first blackens, and when uj’god with a strong flame he- 
■ome.' wliite ; and treated with alkali, proves to i*e composed of 
siliceous, aluniinou.“, :in(l calearcoui earths, with no sensible^ 
{juaiitity of any metallic substance, except oxide of iron. 

1 endeavoured to discover if the cuiouring matter \ 3 'as com- 
biistihle. It was gradually heated in a glass tube filled witk 
oxygen; it did nf>t inflame, but became red hot sooner than it 
Vioulc! have done had it been merely earthy matter: on expc«^g 
liicgas in the tube tolime-w'ater, tliere was a precipitation ofear- 
Ivuaite of lime. Some of it was mi'.-cd with liyi’-eHixynjuriate of 
.mtassa, and h. ated in a siiiull reloi t; when the salt fused tliere 
was a slight sciutiliation, a little un/i'^ture appeared, and the ga*; 
given off received into lime-water occasioned a very evident pre- 
(. ipitatiom 

It appc u’C'd from these experiments, that the colouring matter 
was a compoimd of citiicr \cgctable or animal origin. I threw 
oinc of it upon a hot iron: it emitted scarcely any smoke, and 
gave a smell which liad some re.semblance to that ol prussie acid, 
but wliich was extremely faint. 

iuMi liycirate of potassa was fused in contact with it, tlie 
vaiionrs that r(»se had no distinct ainmouiacal smell; thev gace 
.'ideod .sliglu fumes to pajicr moistened with nuiriatie acid, but 
rhis is f:i:- iiom being ail aucrjuivoc.il proof of animal matter. 

I compared lids colour ivith vegetable lake from maddeVy.and 
animal lake from cochineal diluted to the same degree as netrrly 
as CQuld be judged, and fixed upon clays. The lake of madder, 
after being di.solved in strong muriatic acid, had its colour re¬ 
stored by alkalies, wiiich was not the ease-with the ancient lake. 
The lake of madder hkewise gave amnch deeper tint to muriatic 
acid, and produced a tauaiy hue when its w'eak muriatic solution 
was acted on by muriate of iron ; wheica.s the ancient lake did 
not change In colour. The ancient lake agreed with the lake 
of cochineal in being rendered of a deeper hue by weak alkalies, 
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and of a brighter hue by weak acids; but it dUSercd from it in 
beirig much niore easily destroyed by strong acids. It agreed 
with both the vegetable and animal lakes in being immediately 
destroyed by :: .solution of eidonue. 

The lake inafle from coclimeal produced much denser fume.** 
when exposed to fiised potash, aiid afforded a distinct amino- 
niacal smell. The two moderii lakes when burnt in oxygen did 
not give stronger signs of infiaintrialion than the ancient. 1 as¬ 
certained the loss of weight thir ancient lake suffered by coin- 
bustioTi, and found it only TS> and this loss must in great part 
have depended on the exjjulsion of water from the clay on which 
it was fixed. This circumstance induced me to renounce the 
idea of attempting to determine its nature from the products of 
its decornp-'Ailion ; *,vhieh ill the case of so .small a (piautity of 
matter diffused over so large a quantity of surface could not have 
afforded unequivocal results. 

The durability of this lake, whether vegetable or animal, is a 
very curious circumstance ; but the exterior part which has been 
;g:(fjM)sed to air has suffered.—This durability probably depends in 
measure upon tlie attractive ])owets of so large a mass of 
for, whenever one proportion of a substance is combined 
proportions of another substance, it is very difficult 
decoropose of detach the one proportion. 

From tlje circun»stanees which have been noticed respecting 
this colour, it is impossible to fijrm an opinion whether it is of 
segetafile or animal origin. If of animal origin, it is most pro- 
,hably the Tyrian or marine purple: and by some comparative 
^axpcrimenls on the purple obtained from shell-fish the ques¬ 
tion miglit perhaps be decided*. It i.s very probable that the 
most expensive colour wumld be employed for ornamenting the 
imperial bath.s; and it is not impo-ssible that Pliny may have 
albidecl to the palace of the Caesars when he sa\s nunc et pur- 
pnris in parietes migrantilius, et India confereiitc flnminuni suo- 
ruri) liinum, et draconuin et elephantorum saniem, nulla nobilis 
pioftira est.” Irib. xxxv. cap. 32. 

I have se«n no colour of the same tint as this ancient lake in 
the ancient paintings iu fresco. The purplish reds in 
^^p^ths of Titus are mixtures of red ochres and the blues of 
copper.—In the Aldobrandini picture there is a pnr|^ in the 


M. Claiptal coiwiderl, tb« lake lie found amongst the colours from 
Pompeii (as I liave already rntntiooed) as> of vegetable origin; and founds 
his opiiiioi! upon tlie circumstance of its notaffiirdiriff decompoiiliap tbs 
sn.i'll peciiliar to nnimfil substances: but probably mis MpeB, Wenff pro- 
duccil by rtront purple colouridginattcr of aniinat laot belong 

to culouniig matter of l/OOyeais old. For it is nio»l;pr6o)(|^'^iiig:i#eTely 
to al'iuftum or gelatine uot csscDtiiil to the colouring 'parl^filillili KOd much 
niQD'e rapidly decomposed, ^ 
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garment of th«' jPronuba, but of* tt» infmor hue ; imd this pur¬ 
ple appear*? ;to be a compound mineral colour of the nntnie of 
tliesc.—'It was not destroyed by solution of clilorinc; tfrtd when 
a little of it was exposed to muriatic acid, it rendered the acid 
yellow, and the remainder yielded a residual Idue powder, 

VII. Of the Blacks and Browns of the Amients, 

There is one chamber in the baths of Titus ofwliich the grotatd- 
work is black. I have found several fragments of stucco painted 
black both in the baths of Titus and in the vineyard alwve men-- 
tioned, and also in some ruins near the Porta del Popolo.—I 
scraped off some of these colours and submitted them to experi¬ 
ments: they were not acted on by acids or alkalies, they defla¬ 
grated with nitre, and had all the properties of pure carbonaceous 
matter. 

I found no blacks, but three different shades of brown in the 
vase of mixed colours; one was snuff-(‘olour, one deep red brovi'n, 
and the third a dark olive brown. The two first pro^^ed to be 
ochres which had been probably partially calcined; the thix4 
contained oxide of manganese, as well as oxide of iron, 
forded chlorine when heted on by muriatic acid. 

All the ancient authors describe the artificial Gfte^ 
man blacks as carbonaceous, and made either from the powdW 
oT charcoal or the decomposition of resin, (a species of lamp¬ 
black,) or from the lees of wine, or from the common soot of 
wood fires. Pliny mentions the inks of the cuttle-fish, but says, 
‘^ex bis non fit*.’^ Some years ago 1 examined this substance, 
and found it a carbonaceous body mixed with gelatine. Pliny 
speaks of ivory-black as invented by Apelles) he says likewise 
that there is a natural fiissil black, and another black prepared 
from an earth of the colour of sulphur. Probably both these 
su])stanccs are ores of iron and manganese. 

That the ancients were acquainted vvith the ores of rnnugri- 
nese is evident fi-om the use made of it in colouring gla-^s. I 
have examined two sjjocimcns of ancient Roman purple 
both of which were tinged with oxide of roangaiuese.—Pliny 
speaks of different brown ochres, and particularly of one h^n 
Africa, which he uat®et CiWcm/mw, wmich probably contd^d 
and Theophrastus mentions a fossil f which inflamed 
when oil was poured upon it, a property belonging to no other 
fossil subifnnce now known but the llam wad, an ore of man- 
is now found in Derbyshire. 

IS .in paintings in the baths of Li via, and in the 

it is like decomposed wood, wy 

in tl<! edition 

I. June 1815. D d Aldobf^n* 
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Aldobrandini picture, are all produced by raiKtures ochres 
with blacks. Those in tine; Aidobrandini picture yield oxide of 
iron to muriatic acid, but the darker shades were not touched 
by that acid, nor by solution of alkalies. 

VIir. Of the Whites of the Ancients. 

The white colours in the Aidobrandini picture are soluble in 
acids with effervescence, and have the characters of carbonate 
of lime. 

The principal white in the vase of mixed colours appears to be 
a very fine chalk. There is another W'hite with a tint of cream 
colour, which is a fine aluminous clay. 

The whites that I have examined from the baths of Titus, and 
those from other ruins, are all of the same kind. 

1 have not met witli ceruse amongst the ancient colours, 
though wc know from Theophrastus, Vitruvius, and Pliny, that 
it w'as a common colour: and Vitruvius describes it as made by 
the action of lead upon vinegar. 

Several white clays are mentioned by Pliny as employed in 
of which the ParjEtonium was considered as affording 
the ifiest colour. 

• Tt 

tX'. Of the Manner in which I he Ancients applied their Colours. 

It appears from Vitruvius that the colours used in fresco paint¬ 
ing were applied moist to the surface of a stucco* formed of 
powdered marble cemented by lime j he states that the wall or 
<;,*eilmg had three distinct coatings of stucco made of this material, 
M which the first contained coarse powder of marble, the second 
the finer powder, and the third the finest powder of all, and that 
aftqr this the wall was polished before the colour was applied. 
The stuccos that remain in the ruins of the baths of Titus and 
Livia are of this kin<l, and so is the ground of the Aidobrandini 
picture; they are heautifully white, and almost as hard as mar¬ 
ble, and t)ie granular marble of different degrees of fineness may 
he distingui'.hed in them. This circumstance indeed offers a 
test of the airtiquity of ruins at Home. In the houses that have 
been built intbe midrlle and later ages, decomposing lava has 
mixed with the ealeareous cement hjfstcad'5f granular mar- 
blcj and the stuccos of these houses are' gray or brown, and very 
coarse in their texture. 

Pliny says that purple, orpiment, ceruse, the natural azure, 
indigo, and the meline white, were injured by jfiplicattipb to wet 
stucco, which is easily explained in the caift of 
bonate of copper, ceruse, and indigo, from (im¬ 

position. 


Lib. vii. cap. *2^ iS, & 4. 


Vitruvius 
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Vitruvius States that iu fresco painting vermilion changed if 
exposed to lightf and he recommeiMis the encaustic process for 
fixing the colour under this circumstance, namely, laying over it 
a coat of punic wax, and liquefying tlie wax so as to make a var¬ 
nish for the colour. 

Pliny describes this process as applied in painting ships j and 
we know from his authority that several pictures oi the great 
Greek masters were painted in encaustic, and that the different 
colours were laid on mixed with wax. 1 have examined several 
pieces of the painted stuccos found in tlie different ruins, and 
likewise the Aldobrandini picture, with a view of ascertaining if 
any application had been made to fix the colour; but neither by 
the test of alcohol, nor by heat, nor by the action of water, 
could 1 detect the presence of any wax varnish, or animal or ve¬ 
getable gluten. 

Tlie pot of colours to which I have already referred, found at 
Pompeii, was blackened by smoke, as if it had been recently on 
a fire of wood. I thought that this might be owing to some 
process for dissolving gluten or varnish in the preparation of.tbe 
colour j but I could detect no substance of tliis kind mixed with 
the colouring matter. 

Pliny states that gluten (our glue)* was used in painting wridi 
blacks: and this specific mention of its application would induce 
the belief that it was imt employed with other colours, which 
adhered without difficulty to, and were imbibed by, a surface so 
polished and w'ell prepared as the Koman stucco; and the light¬ 
ness of carbon.aceous matter alone probably rendered this appK- 
catiuii necessary, * 

X. Some general Ohservations. 

It appears from the facts that have been stated, and the au¬ 
thorities quoted, that the Greek and Roman painters had almost 
all the same colourvS as those employed by the great Italian 
masters at the period of the revival of the arts in Italy. Tliey 
had indeed the advantage over them in two colours, the Vesto- 
rian or Egyptian azure, and the Tyrian or marine purple. 

The azure, of whi^ the excellence is proved by its dure^n 
for seventeen hundred-^ars, may be easily and cheaply ; 
I find tb^t fifteen parts by weight of carbonate of soda, twenty 
pi^ of powdered opaque flints, and three parts of copper filings 
strongl^r fieatgd together for two hours, gave a substance of ex- 
tifet, and of nearly the same degree of fusibility, 
powdered, produced a fine deep sky blue. 

* Lib,cap. 25. Oronc airamentuin sole perOcitur, hbrarmrn gnm* 
ml icct(>ri^4luuny aduuKio.’' 

‘ , . P a 2 The 
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T%e azure, the red and yellow ochres, and., the Slacks are 
the colours that seem not, changed at a% anfiieut 

fresco paintings. The v^i^ilion is darker than r^ntly made 
Dutch cinnabar, and the red-Jead is inferior in tint to that sold 
in the shops The greens in general are dull. 

Tire principle of the composition of the Alexandrian frit is 
peifect; nupiely, tlrat of embodying the colour in a composition 
r^emhling stone, so as to prevent the escape of elastic matter 
ftrom it, or the decomposing action of the elements j this is a 
species of artificial lapis lazuli, the colouring matter of which is 
naturally inherent in a hard siliceous stone. 

It is probable that other coloured IVits may be made, and it 
is worth trying whether the beautiful purple given by oxide of 
gold cannot be made useful in })ainting in a densely tinted glass. 

Where frits cammt be employed, metallic combinations 
which are insoluble in water, and which are saturated with oxy- 
vgeii or some acid matter, it is evident from the proof of a du¬ 
ration of seventeen centuries, are the best pigments. In the 
redjjgrhres tl^ oxide of iron is fully combined with oxygen, and 
hr yellow oclnc's It is combined with oxygen and carbonic 
acid^ and these enjours have not changed. The carbonates of 
contain an oxide and an acid have changed very 

Massicot and orpiment were probably the least permanent 
amongst the ancient mineral colours. 

Of the colours, the discovery of which is owing to the improve- 
in modern chemistry, the patent yellow is much more 
durahiu than any ancient yellow of the same brilliancy; and 
chromate of lead, an insoluble compound of a metallic acid with 

metallic oxide, is a much more beautiful yellow than any pos¬ 
sessed by the ancients, and, there is every reason to believe, is 
ijuiie uualtcrable. 

Sfhccle’s green (the arsenite of copper), and the insoluble 
rnuiatic combiimtion of copper, will probably be found more 
iin.uteiable than the ancient greens; and the sulphate of hanta 
oilers a whit^ i^perior to any possessed by the Greeks and Ko- 

tried the effect of liglit and ||^ 5 ^pon some of the co¬ 
lours formed by the new substance iodine. Its combination with 
mercury offers a good 1^5 but it is, I think, less beauUjEtd than 
vermilion, and it appears to change more by the action 

Its compound with lead ^ves a beautiful yellow, little 
to the chromate of lead; and 1 possess some 
has been exposed to light and air without wfera! 

mojuths, 

in many of the figures and ornaments in tlie oulglf icl»mb<ers 

J. 
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of the bitths Titus, where only outlines or spots remain, or 
shades of ochre, it is probable that -vegetable or animal colours, 
such as indigo and the different dyed clays, were used 

Pliny speaks of the celebrated Greek painters as empldjitig 
only four colours. “Quatuor coloribns sdlis immortalia ilia 
opera fecere: ex albis Melino, ex silaceis Attieo, ex rubris Sino- 
pide Pontica, ex nigris atrameiito, Apelles, Eeliio£li,i|ideIantluus, 
Nieomaelius, clarissimi pictoresf: but as fur as Apelles and 
Nicomachus are concerned, this is a mistake; and it is not un¬ 
likely tbat Pliny was misled by an imperfect lecvdlection of a 
passage in Cicero, who describes the earlier (>reck school as 
using only four colours, but the later Greek ])ainlcrs as perfect 
masters in all the resources of colouring, Siinilis in pictura 
ratio est: in qua Zeuxim, et Polygiiotuin, et Timantcni, et eorum, 
rjui non sunt usi plus qiiam quatuor coloribus, fonnas et linea- 
menta laudamus ; at in Aetione, Nicomacho, Pvotogene, Apelle, 
jam perfecta sunt omnia.” Cicero, Ilrutiis, sen de claris ora- 
toribas, c. Pd. Pliny himself describes with eqj;husiasm the 
Venus avaSuop.sy>) of Apelles: and iir this picture the sea was re¬ 
presented, which required azure. ’ 

The great Greek painters, like the most illustrious arri,tts Of 
the Roman and Venetian school, w'cre probalrly, liowftver, spattilg 
in the use of the more florid tints in historical and moral paint¬ 
ing, and produced their effects rather by the contrasts of colouring 
in those parts of the picture where a deep and vuiiform tint might 
be used, than by brilliant drapery. 

If red and yellow ochres, blacks and whiles, were the colours 
most employed by Protogeiies and Apelles, sO they are Hkey^ise 
the colours most employed by Raphael and Titian in their best 
style. The St. John and the Venus, in the tribune of the GaK 
lery at Florence, offer striking examples of pictures in which all 
the deeper tints are evidently produced by red and yellow ochres, 
and carbonaceous substances. 

As far as colours are concerned, these works are prepared for 
that immortality which they deserve; but unfortunately the oil 
and the canvass are vegetable materials, and liab,Jo to decomposi¬ 
tion, and the last ifl^ss durable tJian even the wood 
the Greek artists pamtisd their celebrated pictures. 

It is unfortunate that the material's for receiving those works 
wluch are worthy of passing clown to posterity as eternal monu- 
mettfe of'genius, taste, and industry, are not imperishable mar- 

'•■fi01i4»e^eell©nt pictures have suflered very miiclj in modcru tiiues> from 
issla*e4lakes in the frescos of tl *■' Vatican liii\e lo‘>t much of 
tlto %rfUi«iicy ^hich they must have ori;.Miially. The blues in 

oltl'ay piiCtW'Cs of Paul v^eroncse arc become muddy. 

11&. XXXV. e. S:?. 

pas 


ble 
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ble* m stone; and that frits., or unalterable metallic foirdiina- 
tions, have not been the cmly |>igfments employed by great artists; 
and that their varnishes hane not been sought for amongst the 
transparent combinations of the earths with water, or amongst 
the crystalline trtmsparent compounds unalterable in the atino- 
spheraf. 

Si & me , J«iittnry 14,1815. 


LXXtIl. Experiments tending to prove that the Prism has a 
' cahrific Focits^ and that Dr. Herschbl was mistaken in sup¬ 
posing he separated the Heat and Light of the Solar Ra^s» 
By Joseph Reade, M.&, 

To Mr. Tilloch. 

Sir,— Having fixed a piece of pasteboard in the frame of a 
dressing-glass, in which 1 cut an opening or slit a little larger 
than the bn|^ of a thermometer, and of a sufficient length to let 
the»i^hole extent of one of the prismatic colours pass through ; 
aftd^ving placed a very sensible mercurial thermometer on an 
jjJane of wood covered with white paper,—I placed this 
the dressing frame sustaining the pasteboard on a 
: I iiow set a prism moveable on its axis in the upper part 
"of an open window at right angles to the solar ray, and turned 
it about till its refracted coloured spectrum became stationary on 
lable placed at a proper distance from the window. The 
wa? ^ regulated as to let the rays of one colour pass 
in the pasteboard and fall on the thernio- 
which when placed in the shade behind the screen stood 

* • Exp. i ,-*«-JIaving arranged the thermometer, and allowed the 
red, or more correctly speaking the orange rays to fall on the 
bulb; in five minutes it rose from 50 to 58, or eight degrees. 

Exp. 2.—1 lowered my thermometer to 50^, by plungeing it 
ill some dry sand at that temperature, and then replaced it on 
the inclined on bringing the green rays of the spectrum 

t|i| 9 f||ll|;h the opening, so as to immerse.^.ilie entire thermometer 

* Copper, it is evident, from the specimens in the ruins of Pompeii, is a 
very perishable material, and therefore, even enamels marie on copper will 
yield to time. Canvass, by^beinj; impregnated with hitumen, is rendered 
much more durable, as js evident from the duration of the linen ifiapreg- 
nated with bitumon and asphalturn used fur infolding the E^-ptian mum- 
, tnics. ,r, 

t The artificial hydrat of alumina will probably ^ fotjmd td be a inb- 
stance of this kind: possibly the solution of bewacic acid Itt ■fttedhol will 
form a Vartihh.—'I'he solution of sulphur in alcohol is likewiis Werthy of 
«u esperitnent. JKIauy other similaf combinations might bo Bomndk; 
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as4n tihcr fomier enperirapnt, it rose from 30 to 54, or gaimed 
four 4egt<ee$. 

Exp, —Having again reduMwl my thermometer to 50^, I 
placed it on the inclined plane ; and having allowed the violet 
rays to fall on it, tlie rise was .from oO to 51,,#r one degree. 

So far these experiments, assimilated as iBnneh as occasion 
required to Dr.Herschd’s, would seem to confirm inferences 
drawn by that celebrated astronomer- However, so early as the 
year 1802, when at Edinburgh College attending Br, Hope*s 
interesting and scientific lectuies on cbeniistr}, I was led to 
doubt the conclusions drawn from these experiments, but at that 
early period did not venture to opgpse such high authority.. 

Exp. 4.—Having finished the former experiments, I removed 
the pasteboard screen, and in its place interposed a sheet of white 
paper on which the spectrum was received j it was gradually 
approximated to within one inch of the prism, where it was pro¬ 
perly fastened on a stand. The spectrum at this distance was 
one-fourth of an inch in breadth, bomuled on tlje one side by 
orange and ytjUow rays, and on the other by bme and vloletj 
while light occupied the middle ; this while light was mue^ more 
powerful and luminous than tlie surrounding sun-l)eains.r 
deed, it appeared exactly like the light conccntrat<^1[ft't^e l^i^s 
of a l)urning-gla.ss, which made me strongly suspect that it tv^ 
likewise more calorific. Nor was 1 mistaktm; for, on placing the 
thermometer in those rays, it rose in ten minutes to 81°; tho 
heat of the neighbouring sun-shitie being only 70’. The thefv 
morneter rose and fell alternately as it was removed in audmit of 
the .spectrum. From this experiment we must infer that^r. 
He rscljel made his experiments not only on the heat of the i^Iar 
ray, but likewise on the heat fu'cuinulated by the eonverg l^ 
power of the prism. Indeed, it appears rather singular that 
action of this well-known instrument should heretofore have been 
so superficially investigated. Every glass wedge must produce a 
focal heat, for those rays in the vicinity of the .nngle must suffer 
a more powerful refraction than the others j oouseqnently at a 
given distance the heat and light niust be cou4^XJsed. Let us 
suppose the vertical section of a triangular glass wedge or 
resting on its base, represented in the following dia||:ijain ; 

AB, two rays of lighS^ . C 

coming from the sun 8, 
strihe on the prism rr 

ODE. Tbe ray B near « 

tlmJjasa IS but slightly / ^ 

refrMd^i whilst on ^— - ^ 

the otb^. hand the ^ D E 

^ay A .«coaaing thremgh tlje upper refracting angle is considerably 
. 33.d 4,4. bent 
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bent towards a perpendicular. The letters the 

prismatic focus: for as the (jpmtity of heat and light ^jpsBlained 
in the space FG is by the miracting power of the prism Cpnveyed 
into tlie smaller space HK; consequently HK must be more lu# 
minous and calorific than FG. In my nejO; paper I shall eiir 
deavour to show why the red rays are more calorific than the 
green or vi|iet^ &e; 

JSstp, fi,—June 23, 1814, at half past two in the afternoon, 
. the sun shining through an open window fronting the west, I 
^placed a highly sensible and correct thermometer (made by Mr. 
Bath of the Cork Institution) on a slieet of white paper, resting 
horiaontaliy on a writing-tal^e. In five minutes it rose in the 
full snn'-beams to 82-}; and after remaining for some time sta¬ 
tioner)', I held a large prism at about one inch distance imme¬ 
diately over it, and in such a manner as to convey the rays of 
light as much as possible to the prismatic focus, and also to 
immerse the entire therinomeli ic bulb and cylinder in a spec¬ 
trum of trap«^ttted light. 1 need scarcely again remark that 
this spectrum was composed of medion white hgl»t, hounded on 
side by orange and yellow, and on the other by blue ai»d 
In five minutes the thermometer rose to 101; or, in other 
transmitted light was heated 1S}° above the fullsun- 
by iM&sing througli the prism. On removing the prism 
ifhte tliermometer fell in five minutes to 85'’; and on again im- 
^jmersing it in the spcetric light it rose to 101". About half past 
rlUhree I ended these cKperiments, simple in their manij)ulatioii, 
in t|i^ iafercnces. 

1 beg leave to remain 
Vour obedient servant. 

May 4,1815. JosKiui Reade, M.D. 


LXXIV. Nw Outlmcs of Chemical Vlvlosophy. 
By Ez. Walker, Esq. of Lynn^ Norfolk. 

[Continued from p. 2t.] 


T-s 


the dlseordant opinions which ptovml among the writers 
oh^l^tiricity, it appears that this branch 0f' physics is still very 
far from being clearly understood. It has-been general|j^ sup¬ 
posed, that where no spark m elicited, no permanent effect is pro¬ 
duced upon an insulated conducting body. 

But the truth is, that of the operations of nature, in 
which elect*ielty is coueerned, are produced hy inducted electri¬ 
city; and coii-^equeutly, the effects of those elements f^i ojatter 
become an interesting subject of philosophical diacussioin; 


Jn mder to investigate the laws of eJ 
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that €)i^erif5®ental precision upon which it ia tiecessary to build 
a theory, I constructed the foltowiiig simple apparatuss 

1. In fig. 4, Plate VHI. a, b, e is a glass rod of gi'eett bottle- 
glass 2-lOths d a« inch in diameter, and eight or ten inches in 
length, bent to a right angle at h. The end c is fixed into a 
wo^en foot or base EF, so that the part #jc may stsmd in a 
perpendicular direction. A small perforation is made by BS^iS 
of the blow-pipe, through the end of the glass rod at ml© 
which a piece of piano-forte wire is fixed, that stands about an 
inch and a half above the rod, and reaches three or four inehtta 
below it. To the lower end of this wire two slips of Dutdi 
gold-leaf are fixed with gum wate|;^ I have tried both goM and 
silver leaf for this ])urpofic; but Dutch gold-leaf, commonly called 
Dutcli metal, an aiticle manufuctured out of copper, is far pre¬ 
ferable. 

The glass jar 2 /^,T, 7/,a;, three inches in diameter and sei'ca 
inches deep, is fixed into the base EI'\ I’he slips of Dutch gold- 
leaf are each one inch in length, consefjuently their ends cannot 
reach the sides of the glass nearer than half an inch when the 
w ire is in the axis of the glass. The only use of this ^ 
defend the slips of metal from being agitated by the 
from the action of the small particles of dust and.^QIU^^ 
are constantly floating in it. 

As grecMi bottle-glass contains no metal, I suppose that it 
sulates better than white flint, which contains much lead. j*., 

2. Another electrometer is made thus: The glass rod a, 
being taken away, a stopper of sealing-wait' is fitted .ittto-ijlBt' 
neck of the jar, through which apiece of piano^forte wire'jpii^ 
i)ito the glass, and extends down its axis about dne-third 
distance betw’een the .stopj)er and the bottom y as. To the 

end of this wire two slips of Dutch leaf are fixed in the manner 
above described. 

This electrometer Is more convenient for some experiments 
than the other, and less liable to accidents. 


I have various other forms of this instrument, which need not 
be described in this paper. 

3. Several insula^iiig stands, each consisting of a glf^ifrod 
ten inches in length,.aud 2-lOths of an inch in diameter^ 

ing upon a brass fodt. These have each a circular piece of plate 
glass^wo inches aiid 3-4ths in diameter, fixed upon its top 
with sealing-wax. The upper surface of this glass is gilt with 
gold-leaf, and upon its centre a slip of Dutch leaf about an inch 
in let^th is fixed by one of its ends. 

4, A brass hall two inches in diameter, having a slip of Dutch 
leaf fi^e^ by one of its ends to the top of it, is supported by a 

fixed into a brass foot. « 
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5. An electrometer constructed according to Mr, Bluet’s 
directions, and some other instruments used for the same pur- 
fkKse* They are very ingenious inventions, but improperly called 
cJcctroineters; they are electroscopes, which indicate the ex¬ 
istence of electricity, but not the (juantity of it. 

From the folfowig experiments it will appear that some of 
tlie principal hypotSlescs which have been invenlSed to explain 
the phenomena of electiicity are erroneous. 

Exp. 1. A barometer tube 4-U)tlis of an inch external dia- 
IRictcr being excited by rubbing it v'ith silk, and held over the 
top of the wire of one of the electrometers above described, for 
a short time, at the distance of six, nine, or twelve inches, ac¬ 
cording to the degree of excitement, or state of the air, the gold- 
leaves will diverge to an angle between 90 and ISO degrees; 
and if the instrument be a good one, this angle will gradually 
decrease during two or three days; but these instruments in 
general will not retain electricity ijuitc so long. 

Exp. 2, The barometer-tube being excited as before, and 
held.ovcr one of the insulating stands with a gilt surface, at the 
of three or four inches, for a sliort time, the narrow slip 
of leaf stood erect for near two hours. At the end of that 


of electricity which the gilt surface contained 
thus: the wire at the top of an electrometer be- 
iky; bfottght into contact with the edge of the gilt surface of the 
, glass, the leaves of the electrometer diverged, and the angle 
.|p|ug measured w'as found to contain 50 degrees. I’he eicetro- 
diso^iged, by touching the wire with a finger, and 
to the gilt surface, the leaves diverged, 
measured was found to eon tain liO degrees. 

electricity was measured, and 
of tbe irnglCvS indicated by the electrometer amounted to 
110 degrees. 

The divergency of the leaves is measured by a graduated arc 
placed against the outside of the jar, with its centre just as high 
above the tabic tm which the instrument stands, as the angular 
point of the two leaves. 

BtHtthe two electrometers described dn this paper, will not 
the same number of degrees in a grmt^qnantity of elec- 
trici^, because their leaves are of imcuual ffimensions. 

Exp. 3. After one of insulating stands A had becd^ elec¬ 
trified by induction, as in the last experiment, I took it by 
its foot and held it in an inverted position over the top of an¬ 
other stand B for> a little time ; the distance between their two 
surfaeeft being about three inches. The slip of Dutch leaf upon 


B, being mtracted by that on A, stood erect, but in a ubeort time 
the leaves ceased to indicate any electrical signs; for.llte «leci- 

. , , tricity 
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trkity of A was equally divkleti between A and B, which be- 
canae known by ineasurhig them- witli an electrometer. 

luxp^A, The gilt suriace of the insulating stand A being 
electrified by induction, as before, and held over the hrfbss bsJi 
No. 4 communicating with the earth, the 8ti|) of gold>leaf upon 
it stood erect, pointing to that on A, and sti^oij^ attracting each 
other; hencef^l concluded, that the two surfaces were iw con¬ 
trary electrical states. To demonstrate the truth of this sup¬ 
position, I excited a stick of sealing-wax by rubbing it with flt 
woollen cloth, and held it at a proper distance Horn the two slip# 
of metal: that upon the gilt surface was attracted by it, but the 
other was repelled. 

As a further proof of this test, I held one of my electrometers, 
;go that the wire upon the top of it came into contact with the 
slip of metal upon the brass ball. The leaves of the electro¬ 
meter received photogen (minus electricity) and diverged to au 
angle of 40 degrees. The electrometer being discharged, and 
applied a second time to the slip of metal upon the brass ball, 
the loaves of the clectrorneler diverged with the same element 
as before: thus, by continuing the operation, electricity|}c 
ilrawn from the same object as long as tlie gilt surface' llte 
insulating stand contains power to attract it frmpft 
When the gilt surface of the insulating stand is 
thermogen, it attracts photogeu from the earth ; but when 
gilt surface is charged with j)hotogen, thermogen is drawn from 
it. These experiments are dedicate, and will 'not succeed iii.iali 
states of the earth, unless the electrometer be a very gcKKdmitfi* 
But this is a subject which remains for furtbiy 

Tlie attraction between the two* elements wa* strong, 
wlien the slip of metal upon the brass ball was bent out el ffes 
perpendicular direction, by the wire of the electrometer, it ^ 
stantly returned into its former position, as soon as it was set at 
liberty, like au clastic fibre. 

This element certainly came from the earth ; for, when an in¬ 
sulated glass ball was used in the same manner as the brass one, 
the slip of metal upon the glass sqpn became j^ectrified, but in 
the same slate as that above i».; for, all communication bding 
cut off between the earth and the glass ball, it could nofrltlM^'C 
electricity from any other object. 

Wifence it is evident, that when tlie^nsicle of a Leyden jar is 
receiving tliermogen from tlie electrifc machine, this element at¬ 
tracts photogeu to the outside from the earth, and it is only the 
coating that prevents their union ;, for, take away the coating, 
and the jar will no longer contain those elements, because they 
pass thltwgh glass like light or magnetism.—Thk property of 
limits of an experimental demonstration. 


This 
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■This experiment explains in a very satisfactory raattncr so’me 
of tbe grandest phaeuomena of Nature. 

If the gilt surface electrified in the manner above described 
cepresents a cloud highly charged with electricity, and the brass 
ball the earth, then it appears eviilcntly, that the cloud attracts 
the coutrury clement but oi' the earth, at the same instant that 
the earth attracts that contained in the cloud; l^nd tliese two 
dements of combustion, passing thnuigh each other in contrary 
directions, generate lightning. 

This experiment also explains the cause of water-spouts. A 
cloud being charged with one of the elements of electricity, at¬ 
tracts not only the contrary element out of the sea, but has suf¬ 
ficient power to lift a portion of the water also, which at the 
same time conduct 4 one of the elements from the cloud to the 
sea, and the otlu r from the sea to the cloud. And tlie moving 
pillars of sand, seen by Mr. Ihuce and other travellers, upon 
the desert jilains of Africa, arc raised l>y the .same two clciiients. 

It may, however, be deemed imjios^ible that any power in the 
clouds should be caj>able of raising up such Imavy masses of 
A8 those above mentioned; but when we cornjjarc the 
e0si!t»i&fa barometer-tube of only 4-lOths of an inch in dia- 
the effects produced by a cloud of some miles in 
objection must vanish. Indeed, ihe effects .seen in 
ohr experiments are matters of astoninhmeut quite as great, when 
placed in a philosojihic point of view^, as those pioduced hy a 
, ;iy^uder cloud. The efficient causes are the same in both cases, 
lly unhiwwra to U.S. 

showed the necessity of building pbilo.so- 
{heoriMi i||mn geometrical and experimental principles : 
les® tcdioiiainodes of investigation are freciucntly avoided, 
by btiilding thico^ieB upon some supposed principle, or erroneous 
experiment made w’ith impeifcct instruments. Hence much 
learning and ingenuity have been exercised in building an aerial 
fabric, which vanishes like a shadow seen through a transpa¬ 
rency, as soon as the novelty is over, or on the first ajjpcarancc 
of an expeiimenlal demonstration. 

Jb has been a disputed point ever since eleetoicity was brought 
form of a science, whether glass is jieniieable by the 
electHcal fluid. This uncertainty has not been owing to the 
want of ability or atten^on in those who cultivated the sHence, 
but probably to the imperfection of the instruments which they 
used in making the experiments. 

0r, Franklin and his friends concluded from their experiments, 
that glass is iinpernieable by the electric fluid ; and this hypo- 
tljcsw seems to have met with general approhation. 

In the year 17SO, the Rev, John Lyon, of Dover, published 

some 
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some experiments and observattoas on electricity, in which he 
attempted to prove that glass mJ permeable to the electric fluid, 
Tlie genUeman who wrote a criti^^^on that work in the Monthly 
Review, being a Franklinian, objected to the experiments,which 
related to the permeability of glass, in a mamaer which did not 
exactly accord with the author’s ideas of the vsnbject. In the 
year following^Mr. Lyon published some “ihrthcr proofliiithat 
glass isS permeable by the electric effluvia.’’ The same gentle^ 
man who reviewed the former work reviewed this also; and shint 
drops of ink were spilt between the two disputants, which migfjt 
have been spared without doing much harm to the subject. 

I do not remember to have seen, since that time, any attempt 
to subvert the Franklinian theory (as it is called), till I read the 
paper’s of Mr. Donovan and M. De Luc in the present volume. 
Mr. Donovan observes ‘‘ that glass is, in the strict sense of the 
word, permeable to electricity, yet the fluid passes through it 
with so much difficulty and so slowly that Franklin’s position 
might be admitted.” 

In the first observation Mr. Donovan is certainly correct j but 
as to the time of its passing, this learned philosopher 
have been deceived, by his having inadc use of coated gla^; 

My experiments on this subject prove, not only that gliass is 
permeable by the electrical elements, but that they phs* 
it instantaneously. 

Exp. 5. I took a pint decanter withh glass stopper ground to 
fit into it very exactly, and to one end of a piece of thermometer^i^' 
tube two slips of Dutch gold-leaf were fixed W'ith 
the other end being fixed with sealing-wax to’tb«t part' of the 
stopper wliich goes into tlie decanter. This suspeo^d^ 

in the axis of the glass, its mouth was closed by.the stopp^ 
perfectly as could be done with glass, without the use of thii 
blow-pipe. 

The decanter being suspended by its neck, and an excited ba- 
rorneter-tube caused to vibrate under it, at the distance of two 
or three inches, the gold-leaves vibrated nearly as much as they 
would have done had the glass been open at the bottom. 

From a great number of experiments made wdth this appia- 
ratiis, 1 concluded that tlit electrical elements pass througll'|^^ 
instantaneously. Btst it may be said that the electrical element 
went into the glass between its neck smd the stopper. This is 
not impossible, though not probable j for the element must have 
first passed over the outside of the glass from the bottom to the 
top, and then from the top to the bottom on the inside, a distance 
no less than seventeen inches. However, it must be admitted 
that no demonstration contains a single step that is in the least 
doubtful^ To demonstrate in the aicst satisfactory mamier, 

that. 
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tiiat the electrical elements pass through glass instantaneously^ 
1 ordered a gla^ ball three ilNdies diameter to be blown with a 
hang neck, that a thermom<«Ber>tube might be sealed into it 
with the blow-pipe. But as the artist to whom 1 gave the or¬ 
der did not execute it so soon as he might have done^ he gave 
me on opportunity of trying what might be done without his 
oasnlnnce. 

' It is well known to every tyro in this science, that animal sub- 
slmtces are better conductors of electricity than glass. On this 
principle I supposed that the electrical elements might be pre¬ 
vented from entering into a glass phial, as effectually as if its 
mouth were hermetically sealed. 

To try what might be done on tliis principle, I procured a 
Florence flask, and fitted into the top of its neck a glass stopper, 
but not by grinding, for that was not necessary in this experi¬ 
ment. To the lower jiart of the glass stopper, one end of a 
strip of Dutch plate-glass, a <piartcr of an inch in breadth, was 
fixed with sealing-wax; to the other cud two slips of Dutch leaf, 
each nil inch and a half in length and a (piartcr of an inch in 
tieetttelt, were fixed. The strip of glass being suspended in the 
axis of the flask, its neck and stopper were covered with moist 

bladd^. 

Tiid palm of the hand being laid upon the stopper, and an 
exdted barorneter-tube carried over tlie back of it with a vibra¬ 
ting motion, not the least c^'ecl w'as produced in the leaves within 
Bosk; for all the electricity communicated to the hand was 
, to the floor, through the person of the experimenter^. 

* taken up by its neck and an excited tube 

the bottom of it, at the distance of two or 
ittdhes, leaves instantly diverged; and when the tube 
wbi caused i^ Hribrate horizontally, even to the number of four or 
five times in a second, the same number of vibrations were per¬ 
formed, in the same time, by the leaves within the flask: and 
he same phaenomeiia were produced Iw a rubbed stick of sealing- 
wax, though in a less degree. 

These experiments demonstrate in the satisfactory man- 
that glass is permeable by the clcetrie^i ekinTents, and that 
fai^imss througli it instantaneously, both by;,#lduction and di¬ 
ed eommunication. 

Exp. 6. A brass properly insulated will become elec¬ 
trified by induction, as sbem as a charged barometer-tube is 
lield over it at a proper distance, but in a state of electricity 
contrary to that of the tube. 


* When the top of the flask is perfectly covered with tfie "hand, the 
t^der is unnecessary; 

The 
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The ball, in its natural state, ecmt»ns the two elements of 
electricity, thermogen and phot<|gen, diifiised over its surface t 
consequently, if the tube be charged with thermogen (positive 
electricity) it will repel that element from the surface of the bsdl, 
because elements of the same kind repel each other •, but the 
other element, photogeu, will remain upon the surface of the 
ball undisturbed. « 

To prove the truth of this theory by experiment, I plaeed an 
electrometer with the top of its wire in contact with the luuier- 
side of tire ball j and a barometer-tube, rubbed with silk, beii^ 
brought so near the ball as to electrify it by induction, the leave* 
of the electrometer diverged, containing thermogen. 

This electrometer and the excited tube were taken away from 
the ball, and another electrometer being ap})licd to it became 
electrified, but in a state contrary to the former. 

Tims, the two electrometers became permanently electrified, 
by the two elements which the ball possessed in its natural state. 
The first electrometer received a portion of thermogen which wa« 
repelled from the ball by the excited tube, but the other was 
electrified by the photogen which remained upon the ball altiev 
the tube had been removed. 

Exp. 7- Two Dutch-leaf electrometers, being plaeed upon a 
table at the distance of a!)o«t an inch asunder, and an ISSitelted 
barometer-tube held over them at the distance of about two 
inches from each, becair.r permanently electrified. One of them 
received the same element as the excited surface, but the other 
received the contrary element. 

' ' i„ 

Explanation. , , 

All the metal contained in one of these electrowieters, 
weighs only three grains, and consequently the qtlSmtity of elec¬ 
tricity which it contains in its natural state may be deemed 
almost nothing ; wheiefore electrometers of this cogstructiou 
alwayft receive that clement to which they are exposed, whether 
they receive it by induction or direct conimmiication*. 

But the other electrometer. No. 2, had a brass ball of an inch 
ih diameter fixed the top of it; and as soon as the exdit;ed 
tube was broug^ p^ar it, the two elements which were dUB^isc^d 
over its surface, ib its natural state, began to be separated. The 

* tf this el(!Ctrometer be brought into a TOiOm coritRining an atmospbiNe 
of tliermogcn ^positive electricity), its leaves will diverge with thateleuieM: 
to an an^le cotttaining between 90 and 180 d^rees< Then, if it be earned 
into another roonii some time will elapse before any diminution in the an¬ 
gle contained by the leaves can be perceived; but this lime will depend 
upjn the perfection of the ii.atrumeiu. 

element 
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<felement at the same kind as that of the excited surface was re^ 
peHed into the air; but the other remained tq^ion the cntfjEace of 
the hall. The tube being removed, the electrometer, No. 2, be¬ 
came permanently electrified, hut in a state contrary to that of 
No, 1. 

From the two diflferent electrical states of the electrometers, 
witb^nd without the brass hall, it will be easily understood, that 
there is a certain eonstruction of the instrument which will not 
remain permanently electrified. When the surface of the ball is> 
equal to the surfaces of the two leaves, ail electrical signs will 
vanish as soon as the excited surface is removed* 

Exp, 8. From some papers lately published in this Maga¬ 
zine, It appears that the properties of the pith-ball electrometer 
are not clearly understood. To satisfy myself in this particular, 
1 laid a thermometer-tube upon an insulating stand in a hori¬ 
zontal position, and hung a pith-ball electrometer upon it near 
one of its ends. These balls being immersed in an atmosphere 
of thermogen diverged with that element. 

|kii|)iwhcn I fixed a brass ball u|)on one end of the glass tube, 
ndgk # pith-bal! electrometer attached to it, and immersed the 
hiuls In an atmosphere of thermogen, they diverged, but in a 
coittiBKy flsetrm^ fijr the leasoiis given in the two last 

Lynn, May IT, 1815. Ez. \tALKEa, 

[To be continued.] 

imd flowing Stream discovered hy boring 
mington. By John Storer, M.D. 
Rignt Hon, Sir Joseph Banks, Ba?t, 

JL HB following account ot certain peculiarities attending a 
spring of fresh water, which was tapped in boring within the 
harbour of Bridlington quay, Yorkshire, is given fiom repeated 
observations made during a residence of 4(|||pC w©ek^ there, in 
the months of July and August 1814. Bridling¬ 

ton j|imy is dry at low water, except fo# n riip^^'hich traverses 
its bed: at high water, it has from fifiieep^fm^enteen feet of 
water. 

Mr. Rennie, dvil-engHn^ser, was consulted in the year 1811, 
respecting certain improvettifents projected in that harbour. At 
hts desire, with a view to ascerMn the depth of the stratum of 
clay in the^harbour, the boring, which terminated in forming the 

* From the Philosophical Transactions for 1815, parti. 
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well to be described^ was begun under the direction of Mr. Milne, 
collector of the mdtms for the port. The spot fixed upon is 
opposite to the termination of a street leading to llie harbour, 
and has about six feet of water, at high vmter, in ordinary 
tides. 

After the workmen had bored through twenty-eight feigt of 
very solid clay, and afterwards through fifteen feet of a creta¬ 
ceous flinty gravel, of a very concrete texture, the auger was 
perceived to strike against the solid rock; but as they were not 
able to make any impression upon it, the work was given up for 
that tide, without any appearance of water from the first. In 
an hour or two afterwards, the bore was found filled to the top 
with fresh water, of the most limpid appearance: it soon flowed 
over, and was even projected some inches above the summit of 
the bore, in a stream equal to its calibre. When it was ascer¬ 
tained that the water was of the pUrest quality and taste, per¬ 
fectly fit for u'ashing, and every culinary purpose, the bore was 
properly secured by an elm stock, ten feet long, and perforated 
with a three-inch auger, driven to its full length: a coppei^l^ 
well tinned on both sides, of a circumference to admit its 
passed through the bore of elm stock, and thirty-t^.l^ m 
length, was then forced to the bottom of the bore, 

©n tlie rock. The upper part being properly puddled Tomil?llp 
elm stock, and the well thus completed, the following sin^lar 
circumstances were observed, and have continued with jgpreat 
uniformity ever since. • 

As soon as the surface of the sea water in 
the flowing tide, has arrived at a level of 
lower than tile top of the bore, the water begitif JQtv 
in a stream equal to its calibre, the impetusof whi^le focreife^ 
as the tide advances, and may be observed *to be p^elled with 
much force after the bore is overflowed by the tide. The dis¬ 
charge continues from, four to five hours, L e. till the ti^in re¬ 
turning fadls to the same level where it began to flow: at this 
point, it ceasee eonmpi|tely till the next flood shaU have regained 
the same sgme phaenomena recur, in tlie same 

succession, my variation, but what arises froufi ilite 

diiferent degrees wf Ovation in the tides. The nile appears to 
be, that the column of'spring water bore is always sup¬ 
ported at a height of forty-nine or fifey foches above the level of 
the tide, at any given time. 'Fhis at least was the result of 
every observation I made duriupieveral successive weeks, in the 
months of Jiilyimd August last; and 1 am assured by Mr. Milne, 

' «ii whose it^enuity and habit of accurate observation 1 can place 
the firmest reliance, that his habitual experience, for three years 

Vol, 206. 1815, Tc past, 
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faist, goes to convince him, that the variations fi'om the rule 
«tated above, are very inconsiderable duri*Tg the Nunmicr and 
antnnwal months; but that in winter, after any umi'-ual fall of 
rain, he has ktiowu the column of fresh water raised eight feet 
above the level of the tide, and the period of its discharge pro- 
portionally prolonged. 

For the ase of the town and shipping, a reservoir of brick¬ 
work, capable of containing one thousand gallons, has Irecn con¬ 
structed within two or three yards, and upon somewhat a higher 
level than tlie summit of the bore, and is made to cominnnicate 
with it by a tube of the same diameter, fitted with a valve, to 
prevent any reflux; into the well. Two waste pipes are placed 
within a foot of the top of the reservoir, for the regular uischarge 
of the water, and it has also been made to comnmnicate with a 
pump adjoining, by which the reservoir may be emptied; and as 
the bore of the well is now closed and secured at the top, it is 
oln'ious that the commenoement of the flow of water, from the 
pipes of the reservoir, will happen a few minutes sooner or later 
fitearh tide, according to the quantity of w'ater it contained at 
ghe tinic. Such, however, is tlje known regularity of the di«- 
cha^i&om the waste ))ipes, that at the expected time of the 
. Itk^^tewEWtl of the inhabitants are aJw'ays on the. sjjot with their 
v^Sfiels, and are rarely obliged to wait for more than five nii- 
nutea. 

Sudi is the state of facts, and it appears to open a subject of 
guriops investigation to those whose habits and practical kuow'- 
qualify th^ for it. The appearances seem not to admit 
* ifd" ll(W explanation, without supposing some mode 

communication, by whicli tin; water of the sea, 
iliftid that 'j^riiig in question, aie brought into actual con¬ 
tact, so as io exert a reciprocal action. This supposition re¬ 
ceives considerable support from a circumstance which I had no 
opporteMiity to observe, but which Mr. Milne. ha« had frequent 
occasion to notice; and which he describes by remarking, that 
after stormy weather, when there is ,a on that coa.st. 

tlte water is discharged, even from of the re- 

liSrwoir, with an evident undidalion; ooufse, would be 

more consideiable from the original bpre. ' 

Mr. Milne has Iranian hypothesis to satisfy his own mind 
<*n this curious subject, . He believes the stratum of clay found 
in tire harbour, to extend over the whole bay in front of it, a« 
itwr as tlie Smithwick sand, whiah forms a bar across -the opening 
of the bay, in adireetioa from FJaraborough head towaids the 
Spurn poiut, aad about four miles from the quay in a soutb- 
eastiTly directiem. Thi» bank b supported by a tieef of rock ; 

and 
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antj tJiough tliere are openings, which arc well knpwii, ap4 ad^ 
mit vessel# of considerable burthen at all times of the tide, there 
is ill general but a small draft of water on this bank, when the 
tide is out. On the outward or east side, towards the ocean, tlie 
rock is quite perpendicular, and a great depth of water is imme¬ 
diately behind it. As the copious source of ivater, which has 
been tapped in the harbour, lies at such a depth, and under a 
stratum of clay, there is no reason to think that'it can be dis¬ 
charged any wliere in the bay, till it arrives at the ledge of rock 
where the clay terminates. Here, among the fissures of the rock, 
it may find its exit j and this is the more likely, as it is known 
that the bed of the sea at the buck of the Smithwick sand is at 
so much a lower level. 

Admitting this supposition to be, correct, or nearly so, it seems 
to follow, that the issue of a body of fresh water, through a fis¬ 
sure in rock forming the bed of the sea, would meet with more 
or less resistance at different times of the tide j because the two 
columns of fluid in meeting, would act upon one another in the 
ratio of the altitude of each, taking into the account the difference 
of tltcir specific gravity; mid thus, if there is any appronch to 
an equilibrium, an operation would result, analogous to the fiux 
and reflux of the tide, near the mouth of rivers, v,, 

This hypothesis is specious, and accounts for 
flux of the water from the bore, as well as for tire singulai: Un¬ 
dulation of the discharge in a boisterous state of the scat but 
the greater relative altitude to which the column of spring water 
is elevated after much rain, and the consequent prcilong|id4is- 
charge of it during each tide, seems to raiiitato againfl ^ 
rectne.ss; since, in a case, where by the supposiliopt # 
nearly established, an additional impetus communieatod to 
column of spring water, ought to produce jthe opposite 
by enabling it to overcome the resistance of the same column of 
searwater during a longer period of each tide, titan under the 
usual circumsfcance.s. 

It is not improbable, that this whole subject might be eluci¬ 
dated, by a accjuaintance with the peculiarities of 

the springs pfmt of the coast, proviiicially termed gipsies. 

The water in district of the cast riding of Yorkshire ,pos¬ 

sesses tiiat limpidiiess which is usual in cretaceous soils; but for 
many miles of the Wolds behind Bridtiugtoa, very Httle water is 
to be seen. There are few rivulets, end these are very low in the 
summer, and most of them quite dry in autumn. The account 
to he collected from the inhabitants is, that in two or three weeks 
after the commencement of frost, the springs begin to run co - 
pioUvslyi and in many, the water is projected with Mjcb iuq[>ctuu^ 

K c * .^it}, 
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sity, as to resemble njet d*eau ; it is then that, in the language 
€»f the country, it is said, the gipsies are up,” and the rivulets 
overflow, 

Nottingham, Nor, 5, 1814, JoHN StORBR. 


LXXVi. On certain Accidents to which Coal-works are liable, 
particnlarty those of Water bursting into the Pits from old 
Works that cere near adjacent,, as recently occurred at Heaton 
in Northimherland: the accidental Explosions of Fire- damp, 
setting Fire to the waste Coals in the Works, as happened 
last Summer at Brora in Sutherland ; and the $povtaneo%^ 
Firing of loose small Coals and pyritk Dirt, &c. By JouN 
Farky, Sen,, Minaal Surveyor, 

To Mr, Tillock, 

Sik,—HT he vast importance both to their owners ami the 
public, of the extensive and curious Works which an* carried <»n 
uudeiground in these Kingdoms for procuring that truly essential 
fossil Coal, seems to have failed of attracting such a ge¬ 
neral atltiVl:tion to them, and to the principles on which they are 
or nijll^dl^ best and most securely conducted, as their importance 
haa ^demanded; until of late, that the sympathy and feelings of 
a portion of the public has been roused, by the lamented losses 
of jbtwes that have occurred. Although on cue hand, the rights of 
property,,and the respect due to characters of the first re- 
who are Owners and Lessees of Coal-works, to the 
to the private characters of the Agents, 
Ov’ot^QOicefaiai^ Men-employed, call for and require the utmost 
debcacy, in speidring or writing for the public Eye, on their in¬ 
dividual concerns or proceedings; yet, on the other hand, in a 
matter of so much importance as the preventing of the distressing 
catastfojiltes which have of late years wrung the hearts of the 
Inhabitants of Durham and Northumberland, it may appear lit¬ 
tle short of ertminal apathy, in those who happen to have 
seen much of tiie management of Collieries id ^thiror other di- 
^tIict8, not to endeavour, by as plain aird inteHi|;tblc deWriptions 
as possible, to make the true circumstances of the unfortunate 
cases fiilly known to the and in temperate ami proper 

terms to describe, the defects of system or management that the\ 
may perceive therein, in order that the influence and weigiit of 
opinion, of persons conversant \rith the subject, and of the in¬ 
telligible part of the public, may be brought in aid of the recom¬ 
mendations that may be made, of an imjiroved system or manage- 
. ment 
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ment of these important Concerns: and without which aids, the 
■fcpreseutations or volunteer su^estions of persons imknowu to 
most of the parties, could be expected to have little attention 
given them. 

With these views I would beg to occupy the necessary pages 
in your very useful miscellany, for describing the leading circum' 
“tances of Hea/on Colliery, from the materials kindly furnishad 
oy your Correspondent N. at page 364, and from other sources, 
and wliich will be best done, I conceive, by beginning with a 
clear idea of the situation of the seam or stratum of Coal which 
js wrought or dug in this Colliery, where the same formerly ap¬ 
proached near to the surface. 

The Tyne River has its course nearly from W to E, where it 
passes close on the S side of Newcastle Town, between it emd 
fiateshead ; about | of a mile below the Bridge of Newcastle, 
a small stream or rivulet falls into the Tyne, from the North:— 
;f from the Tyne we go northward up the bottom of the sudden 
falley or hirn in which this rivulet runs, we shall pass Usebura 
on the N Shields Road, and leave Heaton-Hall and its groundi 
seat of Sir Matthew White Ridley, Bart.) on the rising grotunk 
E of this Burn, at about lj[ in. distant from the and 

along the surface in the bottom of this Burn, or at no gfoiA di¬ 
stance below it, all the length, the Heaton seam of coals, 
six feet thick, may be conceived by the Reader, to range, nearly 
level in a S anil direction, but the plane of which CoaUaeain 
^imbedded between two hard argillaceous stoney strata or beHSf 
called its roof and its floor) has a considerable declension 49r Sp 
to the eastward, causing it to descend deeper and deepeTji tfeo 
further it may be followed in that direction, under other mid 
Rocks*, dipping in like manner to the eastward. 

The first Colliery mentioned in this Estate, was wrought many 
\ears ago, and was called Heaton-Bank CoWiery, its deep or Enx 
gine-pits were each situated so far to the eastward of this Burn, 
that the Coal was not reached in these perpendicular pits until 
near 110 yards de^;*>fMaccurding to the usual practice of Col- 
licrying, two )|i(aratlel and level pa sages or Gates were excavated 
in the Coal, in both N and S directions, from the bottoms the 
i^ngine-pits wherein the pumps were situated for draining the 

• ’orks; and by means of which Gates, and others branching from 

* By consnhins: paj^es 145 and 146 of Mi*. Westsrnrth Forster’s “ Trea- 
t'Se on a Section of the Strata,” published at Newcastle, or Plate JI in your 
piesi nt volume, and conceiving about 1.5 yn chof strata sunnounted by 
illuvial Rubbiidi, to be added on the top ot t ie “Brown Post” or New- 

• i^lle Gnndsione Knrk, mentioned at the, l)c«inning of his Section, instead 

*'f tlie 10 yards of “ Clay and Soil ” there shown, the Header may obtain a 
j'.'etty accurate idea of the number and succession of the strata in the deeo 
i'.t of Colliery, wherein th«“ High roam Cc".!, onTyne”)Sv>Tuu‘'f'i 

F. e 3 ' be 
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them W, will be fiirthei* deseri!>ed[ respecting the new or pre¬ 
sent Collier}^ all the Coal lieing up the slope or rise of the 
stratum to the W, from these Level Gates, wi|8 wrought out, 
almost to the hansel or near .appearance of the stratum of Coal 
on the suifacB in the Burn, I believe, as already described. 

The reason of Engine-pits being mentioned above, arises, from 
a vertical fissure or crack of some width, breaking through all 
tfes strata from the surface to a great and unkno\vn depth (and 
ranging SW and NE, I believe) Called a Fault or Dike, which 
divided this old Colliery into two parts; in the noithern part of ^ 
which, the Coal-seam and all the strata above and below it, were 
found rfiised or thrown up, with respect to those in the southern 
part, 16 yards in height, and this fault or natural bariior, so¬ 
lidly filled with uniter-tight clay and earth called B'ault-slvff^ 
the old Colliers were caroiul never to penetrate, so as to con¬ 
nect the waters in the underground works of these northern and 
southern parts of the old Colliery. 

On the abandonment of the old Colliery, it should seem, that 
pits of the norlhern part were closed or filled up with 
or rubbish, but some of thon* of the southern part, in 
front df^Heaton-Hal!, were strongly floored or 'scaffolded o/'cr, at 
below the surface, and the pit only filled up with Earth 
nbOrc this flooring, leaving the lower part open to the liollon s 
or etnavated chambers, whence all the Coal had been taken, that 
it Witt judged safe to remove, without letting down the roof on 
l^ljeftds of theWorkmen. And by the soakage of rain-water 
^notilrfe the strata (arid by their edges) from the surface, these, 
iilil ^ISlIliirs ftomi quite full of water, resting against the 

^ Coal of the seam, l)elow the Level Gates, on 
'aH t^ie E OT’deii^ side of this deserted Colliery, rising several 
yards up the op^ pits, and thereby giving a hydrostatic pres¬ 
sure^ equal to this column of water in the vertical pits, to great 
part of the body of water in these Coal-hollows. 

On the opening of tlie new or Heaton Colliery in 1790, a si¬ 
tuation was chosen for sinking the Eugiue-pit, so much further 
to the Ej or in the deep of the'! inner Eugine-piife <^Hcaton-Bank 
Ccflliery, that the Coal-seam was not reached therehl till the 
depth of 16*1 yards; and in oixler to avoid the expense of sinking 
two Pits, one for the pttthpmg and the up-cast or ascending cur¬ 
rent of light and contaminated air, and another for the drawing 
of Coals and the down-cast or descending column of fresh air 
(.as Would in most other districts of Britain have been done, where 
the Coiils lay at no greater depth than here) one wide pit, se¬ 
parated &y a boarded partition from top to bottom, was made to 
answer both these essential purposes. 

From the bottom of this Heaton l*it, two parallellevel Gates 

were 
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were driven out N in the Coal, the upper or W one for carrying- 
out the fresh Air, and draggin*!; the Coals to the Pit 
etl>er4or relnrrdng the heated Air,a»d bringing the Water to tjb® 
Pumps*; and* similar pair of Gaies having bef?n extended in 
the Coal S from the bottom of the Pit, the workings, by means 
of long fhambers, galleries or board-ujays therefrom, ’isp tl^dk>pe 
or plrnm of the Coal-seam, and leaving intejfvening pjiiars ihere^, 
has ev(*r since been going on, by means of this one vertical Pii /* 
in this Pit, ample power of Engines and Pumps had 
provified, for lifting to the surface (or to the Day-Level or drain> 
which naturally discharges the water) all the water which it WW 
calculated would soak through the whole breadth of strata (or 
enter b\ their exposed edges) covering the present C'olliery, and 
the two j>aits of the old or Heaton-Bank Colliery, in Ike rise of 
it: and it fortunately happened, that when the Boards or work¬ 
ing Gates first proceeded near to the Level Gates of the southern 
division of the former Colliery to the V/, its vast subterranean 
reservoir of water, was cpiietly and by degrees discharged into 
the new works, so as not to drown them or over ■♦power the 
Engines; but the large body of water in the northern (hviskiai pf 
the former. Colliery still remained penned up, and threi^iCSdh^ 
sudden destruction to the men, on cutting through and 

aj5proaching the old Coal-hollows beyond it.. ■ ■ 

It has already been hinted by a Correspondent, in youahtlUth 
page, that too few pits are sunk, in many of the CoHtBfie? in 
this district, to prevent the dangerous accumulation of inflajtn^ 
inable gas ; and the same conclusion must, I tiynk, occur to fvefy 
reader of the above description, and particdlaYly as tO; 

an Air-pit (or even more than one pN^haps) 
extremity of the new (kdliery at IIeaton,'i*[het« tht 
seam is stated not to exceed 110 yards beneaih th© surface 5 
through which the unfortunate Men and Boys now lost to So¬ 
ciety, might with certainty have escaped 1. I would not be sup¬ 
posed to maintain, that this defect of management, in having 
too few vertical Pits, is jieculiar to the districts of the Tyne and 
the Wear,^lthou^t it w’ould be wTong to deny that it. seems more 
j>ievalent’^erii as a system, than elsewhere; becatise^ I have 

i . <■ 

* In ordinary rases, where the extent of the works and quantity nf hy- 
•irogeurius and caHxjinc f;asps evolved, ^oold not c/dciefigtr ernkutioHS, or 
'he air bu ioo impure fur conrcnicnt r<^ipiifulwnf it is usunlljf!reverse tlie 
f rrioijicmcnts here nunUoned rand on wind) 1 nuiy perhnp4 have been 
ifiiMtifornied), and cause the frcsli Air to Icsceiid by the PiimpJitg^pk, and 
j.") out theipfroiii bv the Water-Levels; and the same Air, after viairiBgai.d 
V rnt]biting evciy part of the svorks, returns by the LvTcl-'fJiBtfft or 

and tiM-cnds the ilrawing-pit. See ray Derby. Report, ypl. i. p. '3-S-/. 

E e d h^U 
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had occasion, to notice and investigate similar defects in the 
Colliery management of places, very distant from these districts, 
and where the lives of the Men have been dreadfully endangered, 
% long-extended inclined planCs of works and hi^^lows, rising up 
into Grounds, wherein vo pits were sunk (even where vast re¬ 
servoirs of Water in old works w’ere actually undermined) , and in 
which oases, it is next to impossible to preserve from accidents, 
the artificial current of air, which must be so many times larrkd 
tip the slope and down it again, for airing all the different parts 
of the works, so that finally this heated and lighter part of the air, 
shall descend to the Lowest part of the work, in order to enter 
the bottom of the deep up-cast Pit, to make its escape: nor is it 
possible to prevent the Men being sometimes shut into the upper 
works, for a time In hourly dread of being drowned, and after¬ 
wards of being suffocated or starved to death !, 

The objections or difficulties that I liave heard stated or seen 
with regard to sinking more Pits, have been of three kiiuls; 1st, 
the expense of such extra pits; 2d, the danger of li tling down 
water from the upper strata or Measures by each of such Pits ; 
and'^, the Occupiers of the Land, either on the score of profit 
or fdciusnre, objecting to the breaking of the stitface. 

$ propdiiie to say tomething on each of these heads: and, 

to the expense of sinking Pits, it is usual in most 
to sink two Pits in the deep of the intended works, the 
EngiftOifnt anrl its Bye or Diawing-pit; and by help of them 
to drive two parallel 6atc's up the slope to the extent of the pro¬ 
posed/iPorks, and there to sink an up-cast or air-pit, which ai- 
Waya lOitUuning Open (except in extreme cases of deficient draft) 

furnished with ladders, provides the sure or 
dliNiM of eaCajpe, in case of such a catastrophe as has be- 
several within my knowledge, besides the recent 

and more severe one at Heaton, 

In such very deep works as those near Shields, it certainly 
is of the utmost importance to the profitableness of the concern, 
to save the very serious expense of sinking a Pit, yvhcnever it 
can with safetybe omitted, and the making of drag, Pit §crve in the 
deep, when dividfed by Boarding, for the preliinfejpat^?;bpot»tions 
of nnmiug out the Level-Gates and the Rise^ Gates to the Air- 
Pit, to be sunk at the top of the works (unless the old Engine or 
drawing Pit there, can be h^ for such purpose), and aWferwards to 
serve for the descent of air and for the Pumping and Drawing of 
Coal$, seems allowable:—if 1 should be told, that the profits of 
tlbese very deep Collieries^ would not pay for such extra Pits, I 
should answer, that this can only have arisen, from one or more 
of four things j vi?. 1st, these Pits had been opened before their 

proper 
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proper limey while extensive parts of tlje same or other Coal- 
seams remained unwrought, in situations where they might he 
raised and conveyed at less expense'*'; or 2d, the Coal>owners 
had stipulated for a higher part or share of their Coals, than 
their depth, and not being yet ripe for market, had entitled tb^n; 
or 3d, that the Lessees or workers of the Coals, required greater 
profits than the nature of the adventure they had entered on, 
entitled them: or 4th, that too great a spirit of rivalry and com* 
petition had existed among the workers of Coals in this deep 
district, in lowering the price of their Coals, so as to have sunk 
the general profits below their just standard. 

It would be unjust in me, to leave what I have said, subject 
to the interpretation, that I have anywhere found the blame of 
this niggardliness of sinking Pits, directly or fairly chargeable, in 
any case, on the Owners or Lessees of the Coal-works I have 
alluded to, because the facts seem rather to have been, that the 
Overseers, to whose skill and practical knowledge entire defe¬ 
rence has been paid, as best understanding what was necessary, 
and as daily and hourly sharing with their Men the dangers^ of 
omitting or neglecting any necessary plan or preeautiim, Iwiv# 
alone made themselves responsible, for the deplored coi^epqtienoes 
that have followed: and their Superiors have rcmainedig^tOteiiti 
of the dangers and risks that were unnecessarily run in tliear 
works, until apprised of it by the shocking relations, that kav« 
come before the public. 

And respecting these Superiors, I will not suppose that a British 
Laud or Coal-owner, when properly instruct^ and adviaed, on 
the system of precautions proper to be. purged in hb Coal- 
works, would not as highly and indeed more truly value 
overseer, who should be ready and anxious to prove to him, that 
the lives of the Men ivere never unavoidably risked in the w'orki* 
under ins care, yet with due regard to oeconorny in all the plans 
pursued, than he would another Overseer, who should pride 
himself, on having netted as much or more money from the quan¬ 
tity and nature of the Coals wrought, than any of his brotlrer 
Overseers, am ’same or adjoining Estates, without mention 
of the eompe^twe security in which this was accomplished j BBrnch 
less would they value or retain one, who should evade this in¬ 
quiry, or glj^s over the cruel facts, saying, that no greater 

* I furbear on the present occasion, entering the lunparalltlcrl cir- 
cmnsfaiice, of these vast exportiiv? districts of the 'I’yne and the Wear, 
being yet unfunnsiied with any public Canal orRail-wny (where so many o? 
the latter tire wanted) for the conveyance of Coats to the ships or the Rivci' 
Barges or Keels, and the system of “ way leaves” being substituted, wliertv 
by so gfioroMS snd direct a tax is levied by private individuals, on tlie lo- 
babiinnts of all the east and soutJi coast of Borland, and ei ea of its suutit- 
ea^fcra interior. 

risks 
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risks were nm than nsmly afld such as Men in plenty could be 
got to tun for the ordinary pay, and such as his wages indtteed 
km to run /. ^ 

Secondly f with respect to the letting down of Water into the 
works, by new Pits, it must l)e admitted, that the upper measures 
frequently connect with such an extent of porous surface ex¬ 
posed to the rains, jor to the beds of Rivers or large waters, that 
etrery new pit sunk, with only the ordinary precautions in its 
whiling or lining, would infallibly increase the quantity of water 
in the Coal-works beneath, almost beyond the expense of En¬ 
gines, that could, at (he present selling prue of Coals, be em¬ 
ployed to pump it outi yet on the other hand, the method of 
iighL walling the Pits, in the water-setting or Lin% Lime, as 
has long been practiscrl in tire vicinity of i!\c Somersetshire Coal 
Canal, with such perfect success, as to be enabled to extend their 
Coal-works, that are perjectly dry, down the slope from their 
Pit bottom, to vast dq)ths beneath tire surface, soitte of them to 
near twice the depth of any Pit near tl)e Tyne, 1 believe, might 
bt fflS'Osfcrtaitily practised in the latter district, whose upper mea- 
iBItii Are nqt more charged with water, than those over the deep 
wtfr&i^ ^rl^mersetshij e: and even without this tight-walling, 
tbAre lii ’humerotis instances where the soakage water, in dan- 
gOf ^feeing let down into a deep Colliery by uew’ Pits, might he 
otherwise drawn oflF, by s<M,ighs or drains, or be prevented enter- 
ing ihe measures, by attention to the bottoms of the Brooks and 
and the protecting of the ])orous rocks or strata from 
M such waW, by a suflicient covering of clay or water- 
eait*^ by to draining the surface, {sec my 

Hepott, I. BSl), &c. 

’ neoo»sityv|g|' either dispensijig with some of the Pits tliat 
would be proper, or of tight-walling such, arises in many in¬ 
stances, from the pen of water in the old works in the rhe. (and 
i»i the range, in many other instaiices) standing in the old Fils 
against the porous rocks and strata that are cut through therein, 
and which must he again cut through in uew Pit, charged 
with such constant snpjdy of water, to bfe th(!?*^y down into 
the deep works, as long as stich pens of water Ik tie old works 
arc suffered to remain, which they ought no longer to do, as I 
shall further itneution pr^i^tly. 

Thirdlij, as to the almost insuperable objection, wdiich (ien- 
tlcmen and Furmers have, to permitting Colliers to sink in, or 
have access to their Parks, Lawms or Farms, whenever it is in 
their power to prevent it: it must be admitted, that the spoil 
and disfigurement of the surface, which the Collier generally 
makes, in a very short time after his commencing opera^OTs, and 
the wide and careless spread which he is too apt iu time to give, 

to 



The Objections to sinking more Pits, obviated, 443 

to his devastatiofts of the Land, have so justly and seriously 
alamped may Gentlemen, that they will sooner forego theadvan* 
tage of working their Coal, than submit to it; while several 
others whom I k’feow, would on almost any terms buy up the 
Coal-Lease that themselves or their Fathers had granted, if this 
were in their power t it is not therefore to be wondered at, that 
in almost all Coal Leases of modern dates, the exact limits 
within which the Collier may at his discretion commence and 
pursue his operations from the surface, arc exactly defined, and 
beyond which limits he must Jkst obtain leave of the Land- 
owner, l>efore he can sink Pits, make Roads, &c. 

Under such circumstances, I have known an instance of the 
Overseers going on, to work from a pair of Pits in the deep, great 
distances up the slope, under the ancient works in upper Coals, 
the Pits of which were yet open in the Lessees’ Park; and although 
whole gangs or shifts of Men were repeatedly and instantly killed 
by Fire-damp explosions, the Gentleman or his Land Agents, 
were never once a[>plied to by the Overseers, or their employer 
the Lessee, who lived at a distance, for permission to open an 
Air-pit to the higher part of the low Coal, which m%ht have 
been done, by only deepening one of the numerous already 
open in tlie Park, with little or no interrujition thl^O, tmd 
which would readily have been granted, and even offered*’ if St 
had oceurred, or been stated to the Owner, that such a measure 
was any-way essential, particularly for saving the iive^ of his 
parishioners and tenants. 

If in any instances (Icntlomen have refused permissions that 
may have been asked by their Coal Lessees, to enter restricted 
grounds, I cannot believe, from anything I have s^ri or h^rd, 
that such refusals have been attributable to any* thing else, than 
the want of a sufficiently clear statement, and representation of 
the case, showing the importance of the indulgence asked,/or 
the security of the woi'kmenj and that the interest of the parties, 
in cheaper workhig their Coals or more readily disposing of them, 
w'ere not the chif4'*lf not the only motives for the application, to 
enlarge of the Lease.' 

It does not tdw^ys sufficiently occur to Coal-Lessees and Over¬ 
seers, that the occupation of the surf ace of the Land, in a pro¬ 
fitable as well as a pleasurable pbin^jipf view, is not less import¬ 
ant to others, than their own purai^t to themselvevS, and that 
Avhile it is for their own interest, to avoid every unnecessary 
damage, or the continuance of such beyond the necessity that 
gave rise to'it, it is also well worth their while to study, and even 
at some cost, to circumscribe their trespasses, both in extent and 
duration, as much a« is practicable, in cider that the Occupiers 
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find Owner of the Lands be kept in good humour^ and be 
dii^oied to assent readily to every necessary indulgence. 

Sy a judicious forecast, and contrivance of the nndergrbuml 
works, the Air-pits or additional drawing Pits, may often be made 
to fall in the angles or by the sides of Fields instead of the mid¬ 
dle thereof, as too commonly happens. Where it may be re¬ 
quisite to. open an air-pit in a Gentleman’s Park or near his 
House, the rubbish as fast as drawn, might be moved to some 
near Pit or broken ground, or to a low place, previously bared of 
its top soil, to be re-spread on the rubbish as soon as levelled ; 
and a ring of plantation made with care, might almost imme¬ 
diately or very soon protect and conceal tlie mouth of this Pit 
from the cattle and the view' of the House and grounds, unless a 
tall chimney for draught, might prove necessary, (after trying 
to do without), in which case, any arclntcct or ornamental gar¬ 
dener of good taste, might easily design such an erection, as 
though not costly, might prove ornamental rather than other¬ 
wise. 

In ordinary cases, coals sufficient for supplying the Fire-pany 
ooCfWkJnally necessary in the Air-pit, might he reserved near its 
bottom, atm worked and draw'ii here by two Men, who need re¬ 
quire mtly a single path, to appro.ich and enter the small ring 
m pltotation appropriated to their operations; and in case of 
safety Ladders being provided in such a Pit, the ingress of the 
Colliers to the reserved grounds, by this means, might be pre¬ 
vented, by a tall fence and locked Gate within this ring of plan¬ 
tation. 

la case of old Coal Hollows standing full of water at the time 
of puttingvdow'n a newJaundation, that is, sinking an Fiiigine- 
Pijt more in ike deep, q\\ the same Coal, it is rarely advisable to 
ever let this water down to the new Engine, but a separate En¬ 
gine should be erected on the old level, to continue to lift this 
water to its outlet: and in case of the proper place for such an 
upper Engine, being now occupied by a Park or the near vicinity 
of a House, Sic. it frequently would be practicable, to clvoose a 
situation not far distant, in some gully by a Koad, or behind a 
Hill Of tall Grove, where a new Engine-Pit might be sunk, and a 
level from its bottom be driven, to meet the old Coal-level at its 
nearest point, and thus, material annoysuice to any one, 

especially if the Engine its own Smoke, the old accu¬ 

mulations of Water might be gradually all raised, without unne¬ 
cessary magnitude of Engine# and Pumps, long before the new’ 
Works could approach the old ones, so as possibly to incur similar 
danger, to that of late years pending at Heaton, and as is still 
doing at many scores of Collieries in Great Britain, particularly 

where 
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vvhere the old Basset Hollows, or drowned rise-works^ are in dif¬ 
ferent Estates from those in which the new foundations have been 
putNlown. 

It has often appeared to me to be improper, that a Coal-owner 
having wrought out his Coals to his very boundary line in the 
tleep, and perhaps beyond it in places, as too commonly happens, 
by accident, and left an immense reservoir of water under- 
groundf which did not originally exist there, resthg against iluf 
ik>als of his neighbour in the deep, should be able to insist on 
retaining this in terrorem over such neighbour, for suddenly over^ 
])owering his Engines, unless the same are made much larger 
than necessary, and perhaps of drowning a great part of the Men 
in such deep works!. 

A general Law, appointing Comwissumers of Mineral drain¬ 
age and ventilation, on similar principles to those so very long and 
beneficially acted on by the Commissioners of Sewers, on or near 
the surface, might remedy these hardships, in the ways 1 have 
suggested above, or any other more equitable and eligible modes, 
which tlie professional abilities that they would be enUbied to 
call around them might devise and recommend: such Law, to 
empower Air-pits to be opened and maintained (at tf^wt eKpense 
of the party wanting them) for tlie purpose of frying the dry 
old Coal-hollows in Estates under difr'erent owners or temrita, of 
their not less fatal reservoirs of noxious Airs, accunitdafed in 
modern times by the acts of the parlies, and therefore fit subjected 
for legal reirioval, in common \vit!i recent nuisances <f every 
kind, for which our Laws provide the remedy. 

Your Correspondent N, in page 305, very properly hints, that 
the drifting through the up-cast Dike or Fault, in the dfmfts 
making in the rise of Heaton Colliery, for letting off the water of 
the northern division of Heatou-Burn Colliery, ought to have 
induced more subsequent caution: —indeed, the cutting through 
this natural barrier, ought not to have been attempted (and per¬ 
haps was not) without first loreing through the Fault-stuff and 
several yards beyond| in the obliquely rising direction in W'hich the 
Coal-hollows lay dp the other side; and this preceding of the drift, 
by a lore-hole (f severaiyards in length, ought not to have been 
omitted on any account, until the water was thus first tapped 
by the bore-hole, and through wliic^'it might safely discharge a 
part at least of the penned waters: if ucHutunately, however, ap¬ 
pears, that theOverseer in this case, from insensibility of the danger 
he was running, and inducing to others, neglected this precaution¬ 
ary boring, when most wanted; and even when the Drifttn 
pointed out the alarming dripping of wa ter from the joints in ti;': 
bottom of the Coal-seam, wliich then formed some space of th*' 
roof of the oblique ascending d iditead of imifieediately oj - 

dcuj*,i 
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deriiig tbe Borers, a»d sendU^ all tbe Men out of the Pit, except 
two or three necessary for the boring, or at least apprijsing the 
whole of their imminent danger, and stationing persons t 9 ' give 
instant alarm for tlieir escape: the operation of boring was not 
only put off several hours, but directions seem to have been given 
for increasing the danger, in an eminent degree, in the mean 
time, by “ squaring up the wort,” that is, working out the an¬ 
gles of the sides and end of the drift, ready for measuring; by 
the comrnencefpent of which operation, it seems probable, that 
the under surface of Coal in the roof of the dr ift, so fatally pressed 
by water ou its upper surface, was enlarged, and it \va$ enabled at 
once to fall, to the large extent which must have happened, to 
so quickly fill with water the large empty spaces in the lowest 
parts of Heaton Coal-works. 

Some persons, from not duly oonsidoring tire distinctions that 
exist, between tlie cases of the Boatswain or other petty Office} 
commanding a boat’s crevi' in cutting out an enemy’s ship, in 
their perfect (and truly lamentable) contempt of danger, to their 
myn and those of great numbers of others, may think it 
}mjpif;pper, tlmt even an oblique censure should be thrown on the 
jiaJbitual burdihood, or even the temerity of Coal-overseers and 
their Mon; or at least, that a veil ought studiously to be thrown 
over errors of those, who have fatally suffered for the same. 
1 cannot however subscribe to such a doctrine, or think it othei 
than tbo duty of those who may happen to be able, to give to 
the imblic explicit and full information on the circumstances at- 
teiuM^ events, which cannot fail of exciting their interest and 
^ympachy,, ,i« tbat past errors and dangers needlessly ha- 
XpSftd^,my operate to the prevention of similar or auaiogone 
ones in Ihtare ; further communication therefore, of your 
Readers on th® spot, who can throw new o|* further light on the 
case of Heaton Colliery, ought to be, and ^Boubt not will prove 
acceptable in your pages. 

It will be recollected by many of your Readers, tbat the doom 
of the many unfortunate Colliers who perished in Felling Col¬ 
liery SB of Newcastle, in 1812*^ was suy^sed by many on the 
spe^, to be sealed, by the necessity whieb existed, of closely co¬ 
vering over ajl the pits of tliat Colliery, soon after the Fire-damp 
explosion happened, in cons^ueuce of 'tiie same having set fire 
to the loose Coals, in j^rts of the Works, and which fire 
there seemed no other imuamiate mode of extinguishing. This 
is not a very uncommon calamity, following the gaseous explo¬ 
sions in Coal Works. On inquiry in the proper quarter, I have 
been iiifonned, that the burning of seme i^use Cbal, at the Coal- 
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pit at Brora m Sutherland, in the iNorth of Scotland, which hap¬ 
pened last Summer, of which mention is nmde in an anonymous 
pah^aph in p. 314, of your i^)ril number, did not happen 
through any peculiar property of these CoalvS, occasioning their 
spontaneous combustion, as is there asserted, but happened, not 
on the pit-hUl, as any one n'ading this loose and etstmordinary 
notice might have supposed, hut below, in the works, and kaaid 
by my Correspondent, to have been solely occasioned by the neg¬ 
lect of preserving proper air-gates therein, as I will mention below; 
by which neglect, inflammable gas was accumulated, although the 
same is evolved in very small quantities only, in these works, and 
the accidental firing of this gas, set the goh or waste Coals and 
rubbisli on fire, that had been improperly left in loose he^ps in 
the works; but w'hich was very soon extinguished, and the 
woiks soon after resumed, instead of the Pit remaining shut up 
six or seven nionihs after the event, “ partly on account of this 
peculiar proporty of the Coalf L c. of spontaneous deflagration, 
as is there asserted. 

In your xxxixth volume, p. 337, an account is inserhvd|^the 
boreing which preceded the sinking of the present PiU At JBpOta; 
and in.vol. xlii. page 53, it is moudoned, that the Wi)rkii:i^& ©f 
Coals at Inver-Prora (or Mouth of tlie Brora Kiver} oqnuneneed 
in l.'ibS; it seems rather surprising therefore, to see,1^ COlv* 
trary nptvimi to there being any Cyoah north of the 
revived in your work, and represented as not proved to be un¬ 
founded, until the discovery about two or three years agol.' 

As this is the most northern Coal-field known in Britain, and 
i'' in the near vicinity of mountains containing Qraui£% J ba?ve 
thought that the following account of it nji;^ not be u«arxinpI4ibl& 
to your Readers. Accounts are preseiwed SSir Robert iSordon’si 
history, wliich I saw at Dunrobin, in 1812, that Coals were first 
wrought on the ■slmre S of the mouth of the Brora River, l)y 
Jane Countess oflSutherlami, in the reign of Queen EliAal)eth, 
in 15^8, ajid wbwfi she erected Suit-works*; also that in 1614, 

h> 

* ft furnislics a cnritti;ii» proof of the prngi rssitf; rise of the Sen^ of which 
I liavc had similar proofs on evto-y const of Britain, that the rcri^ainitig 
walN of this old Salt-house arc washed now to a considerahle height by tlie 
orcliiiAry Tides, which rtost'ly flow higher, than the tops of the Jiref(fiat's^ 
sviii<,h are still visible, on whirli the stood! and the Iojm o-f the 

(.'oiil-pit hillocks that v'ore made at this are most of them since <'o- 

vercrl hy the sia-heach. On the shore at IWosiyn, in riintshire in Nortl* 
Wales, the Pits smik aliont the year 1340,in w^hieh the fire-damp cxplosious 
happciu rl which are recorded in the I'Iniosophiral Tiimsaetious, No. J.lo, 
and where the wtiter-wlicrl agd chiiiii pumps were used, tlial were duotir 
in l30^,and have hecn "iin’c cni^raied in M.-. I\)inani.*s‘‘ Aeeoniit of Ifoiy- 
wcl! and Wbiloid,” Imc now long had tliti ■ top^ toveicd, tiy almost 

Tide !. 

J olm 
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John the 5th Earl of Sutherknd^ the son of the above Countess^ 
re-opened these Pits. 

in the early parts of the last century the Earls of Siithefland 
prcm^uted the Inver-Brora Coal-works; and tradition points out 
one of the Pits of this period, m Sheah Park, in which 15 Men 
lost their lives at the same time, by the falling in of the roof of 
the Pit. 

About the year 1764, the working of the Inver-Brora Coal 
was again resumed, by Mr. John Williams, the since well-known 
author of The Mineral Kingdom,^’ under a lease from the late 
Earl of Sutherland, and at the same time, Messrs. Robertson and 
Mackenzie of Portsoy, erected new Salt-works there, under a 
lease from the Earl, aud Mr. WilliamE contracted to supply them 
with Coals, at a stipulated price per ton. The (^oal-seani then 
in work, was three feet eight inches thick, in two beds of a good 
quality of Coal, but having between them, an eight-inch black 
‘ pvrkac dirt bed; it appears, however, from the information of 
IVtajw; Ht^h Houston, of Clync House, who when young, assisted 
Mr«1i¥l|Hfuns, and has preserved many papers and documents to 
wll^ iie kindly allowed me access, that Mr. W’s practical 
knowledge of collierying was then very scanty, (although in 20 
year« elwrwards he acquired so much knowledge and reputation 
in 80 much so, as not to discover the mischief, of 

:dlown this pyritic dirt among the Coals, which also the 
tnUdpeas of his Coal-rooms and mode of working, rendered ex- 
cee<hti|^ly broken and small: nor did he discover (as.will appear 
lira Min. King. 2d Edit. vol. ii. p. 32) that this dirt among 
the Coak^ ac^ammed the spontaneous firing, of a large 

hei^of idiese .uni ted Coals on the Pit hilf* at Inver-Brora, 

w Ihe firing erf a CHI^o of them ’ at Sea, in a vessel which v. as 
conveying them to Portsoy. 

These defects of management, occasioned Mr. Williams’s sale 
of coals to fall off, except to the Salt Company (whose pans aud 
jgrate-bars were rapidly wasted by the use of the^ foul Coals), and 
iii8 al^rs to become embarrassed, and being also threatened by 

the 

* ft seems to have been this ciiTiimstance, of near 50 }'t?ars standing, 

H filch has been revived, mixed up and confoiiadcd witli otfier recent event'i. 
iU Bivt-a Coal Fit, half a nti||!i^istiuit fium this spot, and on a quite dif¬ 
ferent scam of Coal, by tbe fepter of the paragraph in page 314: who errs 
atso.ifl supposing it, to be peculiar to the Brora Coal, or rather to its accotu- 
ptiuying dirt bed, to lire spontaneously. Since Mr. Williams nicniions an- * 
odmr iiisUiice al Ayr in Scotland; and at lieanur, llipley, Deiihy-Ual), 
Doiiistliorpe, and other Collieries in Derby|[iirc,a diin dirt bed, swells and 
hents oa acccjss of the air, and actually fires the loose waste Coal's, if mixed 
with them, as 1 have meiuiuncd in iny Report on tjiat county, vol. u p. 34 
whineiii J have also mentioned the probability, that tlm serious evil so welt 
kuovMi, in the vicink) of Dudley in Staffordshirej of the waste «m8ll Coals 
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the Kirk officers, on account of a nat^iral child which was born 
to him (who was still living near Brora in 1812), he gave uo his 
CoaNvease and Works, to the Salt-Company, and in the year 
1769 removed to East Lothian, where the foundation of his well- 
desei-ved fame as a writer on Coal "Works was laid, and his work 
compiled. 

Mr. Houston succeeded to the management of Inver-Brora 
Coal-works, for the Salt-Company, merely purspipg the system 
he had seen under Mr. Williams, until January 17) 6, when Mr. 
William Beaumont, a coal-viewer from Limekilns in Fifeshire, 
being employed to examine and report on these Coal-works, he 
first pointed out the defects of management that iiavc been 
mentioned above:—in consequence of wliich, larger rooms were 
adopted in working the coal, and a very careful separation of the 
pyritic dirt-bed was made, as Mr. Beaumont had recommended; 
and thereupon, the Coals proved free from sulphur in the burn¬ 
ing, or of any other defect, as the very ready sale of several car¬ 
goes of them at Inverness and Aberdeen, when subsequently sent 
there by Mr. Houston (as the produce of a nctv fdlly 

proved; and which account of the quality of this seam was 
confirnjed to me by the Colliers at work at Brora in 18! 2^ who in 
the previous year had opened the Inver-Brora Coal-seai^ ;pn the 
Shore,and raised and burnt tlusCoal for some time in their Jbopsf^, 
and which, when divested of the middle dirt, proved sweetrj^tan- 
ing, and of good quality. 

The Salt-Company would now have put down a steam-engine, 
and entered on a spirited working of this Coal-seam, of which 
a considerable space remains yet unwrought; but their Lease 
being too near expiring, and the Tutors of present Cemntesa 
of Sutherland being unable in lier minoritnp^^rant a ne\y, one 
of sufficient length, tjbey soon after relinqulOTed the concern al¬ 
together, and the CoUiery at Inver-Brora has since lain un¬ 
wrought. '; 

When the Marquis of Stafford and the Countess of Sutherland 
his Lady, entered on their spirited and general system of im¬ 
provements on this fine, but hitherto much-neglected County, 

in the hollows of the tliit k Cofil, taking fire after several months, if the 
external air be not soonei cxcludetl, is orwins fo some distinct bed of' dirt 
between the Coals, tliat might be found anw^^parnted, and remove this 
evil, that occasions the waste of so many Ctwls. At Lasalla, Fontaines, 
and other places in the Aubin Coal-field m rl\e department of Aveyroh in 
France, the same thing happens, see Nichi^son’s Journal, vol. xxix. p. 352. 
Ob Cefn-mawr Colliery Ht-hill • m Ruabon, in Denbighshire, a large heap 
of mixed dirty Coals, intended foi* limc-burning, took fire, after the rain of 
a thunder-storm in hot weather, in 1809; and other instances miglit he 
quoted, but none I think that would show', that Coals themselves, in any in¬ 
stance take fire spontaneously. 

Vol.45. No, 206. June 1815, F f Mr* 
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Mr. William Hughes, a coal-viewer from Flintshire, fixed on .1 
spot, higher up the River, where advantage might be taken of it’s 
fall, to turn wheels for pumping and drawing the Coals, ifXouud ; 
and which on boreing there, were found, in a new double seam, 
of excellent quality at 79 yards deep, the upper bed being 3| feet, 
and the lower 1foot thick, separated by 2 feet of black clunch, 
and dipping 1 in 44- to the SE; several tons of which Coals 
liad been raised previous to my examining Brora, and were daily 
burned at Dunrobin Castle, while I was there, and gave great 
satisfaction to every one, from their quality in burning; but I was 
deprived of the advantage of inspecting the seam myself, by the 
Pits then standing full of water, until the water-wheels and 
pumps should be finished. Although the vast beds of Gravel 
and blocks of stone scattered on this coast, and peat-lakes on 
these, rendered the Field very difficult of investigation, yet it 
appeared from my survey, pretty clearly, I think, that there i's 
another workable seam of Coals, between that so long worked at 
Inver-Brora, and this Brora seam, and several thin ones below 
this, furnishing altogetlier a body of Coal, for ages of pretty ex¬ 
tensive workings, or for centuries of supply to this County and 
its vicinity. 

From the sea-shore at Dunrobin Pier, in front of the Castle, 
to Golspie Bridge, and thence to Rhives Farm, there appears 
a very singular conglomerate Limestone Rock, having in some 
])laces large masses of compact steatite imbedded in it, and in 
others, imbedding grains of quartz, almost exactly like the mor¬ 
tar of an old wall; on revising now my notes on this Rock, aiul 
comparing them with my subsequent observations on the Alher- 
bury conglomerfie^iinestone (which also contains quartz grains) 
i see so many of resemblance, as makes me think it pro¬ 
bable, that both ifiay alike belong to the unconformable yelloiv 
JLimestone, see page 168, of your present volume, and that these 
very distant Coal-fields of Sutherland and ^ropshire, may here¬ 
after prove to be of the same strata ?; and even, that the micaceous 
red sandstone, imbedding masses of varied conglomerate, in which 
the pieces of reddish Granite are of all sizes, in Sutherland, ma} 
prove to be over-Heing and unconformable to this Coal series, mid 
answer to the tipper Red Marl, in which the Charnwood-Forest 
and Malvcrn-chase Granites, and perhaps those of Devon and 
Cornwall counties also,^ are imbedded?. 

But I must hasten to mention a few other particulws of the 
Brora Coal-work, &c. which have been communicated to me by 
liCtters, since I returned from Sutherland. It does not appear 
tlratMr. Hughes, who has been mentioned, was again consulted, 
after the Brora Pits had been sunk, by an Overseer and Men 
from Denbighshire, whom he brought there: but the entire 

' man&se- 
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management of the concern was entrasted to them, until the 
spring of 1814, when it being seen, that they were unequal to the 
tasl^they were changed for another Overseer and Men, engaged 
in the Coal-field of the Forth and Clyde: it was however soOn 
found, that these Men managed, with even still less skill or pro¬ 
priety than their predecessors, “ the levels had been lost, no 
air*roads cut, the face of the Coal irregularly carried forwards, 
and the gob thrown against it, and part of it pen^iitted to get on 
fire,^’ &c. 

Whereupon the Marquis sent down Mr. John German^ a Coal- 
overseer or Baiiilf, from his StafiSprdshire Collieries, and a gang 
of Men who had been used to work there under him, who are now 
settled at Brora, and are successfully prosecuting the works: the 
level Gates have been cleared and perfected for about 100 yards 
SW and NE, and rail-ways laid in them: air-gates have been 
driven about the same distance up the rise, and two new Pits are 
DOW sinking; the roof has proved very sound and good, and the 
(’oal easily parts from it; no Faults of the least consequenoe 
have been met wuth, only a few trifling ones or slips, which de¬ 
range the Coal but a few inches. 

From this Colliery, a Rail-way has been laid by the side of the 
River Brora, to the shi])ping-plHce at its mouth, and ere this, 
the shipment to Portsoy, Inverness, Aberdeen, &c. and to nearer 
places on the Coast, has 1 believe commenced. 

IVo Salt-pans had been some time erected, for evaporating the 
sea-water, and two others were erecting, in consequence of the 
success that promised to attend this manufacture. A Staflbrd- 
vshirc brick and tile-maker had settled at Brora, and was success¬ 
fully employed: and |>lenty of clay, found ai||^ed to the making 
of stone-ware, on trial by Mr. Spode, of in the Stafford¬ 

shire Potteries, being discovered, trials were making, to get some 
Scotch Potter to seti^e at Brora. In addition to the many pleas¬ 
ing instances of important rural Improvements lately introduced 
in this di^ant county, which retaining still all the abuses arising 
out of its former feudal sttj^te, required new settling, as it were, 
\^'hen tlie Marejuis and Lady Stafford and Earl Gower tbeir 
Son, commenced the patriotic exertions, which are detailed in 
the Appendix to Captain llendersmi’s Agricultural Report, and 
from the inspection of whidv Improvements, of almost every kind 
known in England, 1 derived so high a satisfaction while in 
{Sutherland; 1 have learnt, that a Company had engaged with 
the Marquis, for erecting a Tan-work on a considerable scale at 
Golspie, with an extensive Piggery, and houses for slaughtering 
and curing Pork, and perhaps Beef, for exportation to the ports 
of Inverness, Aberdeen, &c. as one of the means become nece.i- 
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sary, for vending the surplus of corn and improved liro stock, 
which this south-eastern coast the county began to yield, in¬ 
stead of having nothing to spare hut a few half-starved, cattle, 
bred in tire mountains in the interior. 

1 am, sir, 

Your obedient servant, 

i?. Upper Crown Street, Westminster, John FaREY, Sen, 

June 13,1815. 


LXXVII. Queries and' OlssrvMions relating to the Formation 

of the Superficial Part (f the Globe. By Robert Bake- 

well*, Esq. 

In the present chapter I propose to offer some remarks and 
queries respecting the formation of the rocks and strata that 
compose the superficial covering of the globe, and to state the 
inferences vvhidli appear to me dediicihle from the contempla¬ 
tion of existing phaenomeua. 1 beg, however, to be distinctly 
understood as offering these observations to the consideration of 
geologists, without any desire to obtain their assent, further 
‘ than may be warranted by the evidence of facts, or by rational 
probability. Whatever may be thought of the queries here pro¬ 
posed, they cannot, I trust, prejudice any candid mind against 
the preceding parts of the volume. If philosophers, instead of 
fabricating hypotheses, had proposed! their speculations in the 
‘form of queries, in imitation of Newton (in his Optics, book 3), 
they would have rendered a more essential service to science. Thus 
rejiieved from ^ M«ur of defending their own systems, they 
would have beeiy|||i|re free to follow truth wherever the light of 
evidenee and InHimn might lead them. Many important dis¬ 
coveries might have been anticipated, whieb could not be brought 
forward as parts of a system, because the csannecting links in the 
chain of discovery were still wanting. Such vvas the anticipation 
«»f the inflammable nature of the diamond, by Newton. When 
any science is just advancing beyond its infant state, the mode 
of jjroposing our opinions, in tlte form of queries, is most de¬ 
sirable 5 and 1 trust this will be a sufficient apology for adopting 
it in the following pages. 

The geologist endeavours to make himself acquainted with 
the various beds and styatathat form the crust of the globe; and, 
if possible, to discover by what process they were formed, as 
well as to trace the changes they have subsequently undeigone. 

* Fj'trtn the cMicJnding chapter of his second edition of the introduction 
10 Geology, just published* 

The 





ihs Formation of the superficial Part of the Glole, 453 

The power of man to penetrate the earth is very limited: few 
mines have been sunk to great a depth as^ve hundred yards ^ 
yet'by the fractures and dislocations of the strata we are fre¬ 
quently enabled to measure their thickness as they rise in suc¬ 
cession to the surface oVer a considerable extent of country’. 
But the regularity of rise is limited, and the strata are lost as we 
proceed further or incline in an opposite direction, so that the 
greatest aggregate thickness that has l>een any where examined 
does not perhaps exceed eight miles. The diameter of the earth 
Is nearly eight tiionsand mHes, to which the depth of surface 
that we are acquainted with bears no greater proportion than 
the thickness of a wafer to the diameter of a three-feet artificial 
globe. 

Were we to bear these facts in mind, the fractures, dislocations, 
and overturnings of rocks and strata, and even the up-heaving 
of the bed of the ocean, phaenomena r\hith appear so over- 
whelmning to the imagination, sink into comparative insignifi¬ 
cance : instead of being astonished at lliese changes, we should 
he more disposed to admire the stability of nature, in preserving 
the incrustation of the globe so perfect amidst the conflict of 
tumultuous elements. There are a few leading facts in geology, 
which we may consider as clearly ascertained by existing pbae- 
iiomena. Among these we may enumerate, 1st, That the pre¬ 
sent continents were once covered by water. 2nd, That the 
atrata in which organic remains occur, were formed in succession 
over each other. 3d, That e\^ery regular stratum was once the 
uppermost part of the globe. Let us further inquire, whether 
tiiere remain any appearances in nature that may indicate in 
what manner these strata were formed, or 1|||||gpurce from whence 
the matter of which they are composed The two 

great agents in the decomposition and forn^ron of mineral sub¬ 
stances, either artificially or in nature, are w'ater and fire : any 
theory which should exclude the agency of cl tlier from the for¬ 
mation of tile crust of the globe would be manifestly defective. 

The numerous volcanoes scattered over the globe abundautly 
prove the existence of fire in the deep recesses of the earth. 
During a former state of our planet, this internal fire must have 
been more intense than since the records of authentic history. 
This is shown by the remains of mighty volcanic craters, whicli 
far exceed any that are active at the present time; for, tlie cra¬ 
ters themselves being formed by ftie eruption of volcanic matter, 
their size bears evidence to the magnitude of their fomer ope¬ 
rations. 

It is natural to inquire what part these tremendous agents 
have performed in the (Economy of nature; Are they accidental 
appendages, or essential parts of the terresti ird eystem ? The 

F f 3 geologists 
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geolo^sts who exclude the agency of fire from the formation of 
rocks, seem to forget that the only instances we have of actual 
rock formations are volcanic; beds and strata) more than thh’ty 
miles in length, and of considerable breadth and thickness, lhave 
been spread over the surface of the globe in our own times: and 
according to Mr. Humboldt, the further back we trace these erup¬ 
tions, the greater is the similarity between the currents of lava 
and those rocks which are considered by geologists as the most 
ancient. The enormous volcanoes whose craters arc many 
leagues in extent had doubtless an important office to perform in 
nature: and can it be unreasonable to believe that the earth it-- 
self is the great laboratory and storehouse where the materials 
that form its surface were prepared, and from whence they were 
thrown out upon the surface in an igneous, aqueous, or gaseous 
state, either as melted lava, or in aqueous solution, or in me¬ 
chanical admixture with water in the form of mud, or in the 
comminuted state of powder or sand ? Inflammable and more 
volatile substances may have been emitted in a gaseous state, and 
become concrete on the surface. 

These primaeval eruptions, judging from the size of the an¬ 
cient craters, may have been sufficient to cover a large portion 
of the globe. Nor can it be deemed improbable that still larger 
and more ancient craters have been entirely covered bv succeed- 
ing eruptions. In proportion as the formation of the surface 
advanced, these eruptions might decline, and, when their office 
was performed, might finally cease. 

It is not necessary to suppose that these subterranean erup¬ 
tions consisted only of lava in a state of fusion. The largest 
active volcanoes existing, throw out the different earths 

intermixed with mKM'in the form of mud. Nor should wu li- 
rpit the eioiptionsilillmrU^^ matter in solution or suspension to 
the known volcanic craters; tVie vast fissures or rents which in¬ 
tersect the different rocks may have served for the passage of 
the subterranean matter rising to the surface. Silex or quartz, 
either pure or combined with other earths, constitutes two-thirds 
of the crust of the globe j and the veins which intersect the 
lowest granitic and schistose rocks are most frequently filled with 
this mineral. Whether the elementary parts of silex are easily 
aolubie in water, or ftisible by fire, we have yet to learn; hnt we 
know there are natural processes by which its solution is effectetl, 
and may not the strata oNcr^t^line sandstone have been formed 
iyom tnese solutions ? Calcareous or cretaceous matter is also 
ejected during aqueous eruptions, (See page 317.) The heda 
of limestone may have been formed by similar calcareous erup¬ 
tions ; and the numerous remains of shell-fish in Umestom* might 
i^ppear to indicate that the calcareous solution's were favourable 

rq 
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to the growth of animals whose coverings contain so much cal- 
careoiu matter. Nor is it necessary to suppose that there 
aqlieous eruptions were always sudden, and attended with vio¬ 
lent tonvuUions; for, when a passage was once opened, tlie\ 
may have risen slowly and been diffused in a tranquil state, and 
by gradual condensation may have enveloped the most delicate 
animals or vegetables without injuring their external form. 

The long intervals of repose between the great igneous vol¬ 
canic eruptions may have allowed time for the growth-and decay 
of animals whose remains are found in different strata; whilst 
the formation of other strata may have taken place, under cir- 
annstances incompatible with,organic existence: and accordingly 
vve find in the rocks most abounding with organic remains, cer¬ 
tain strata in which they never or rarely occur. The same agent 
which enveloped living animals in rrdneral matter without in¬ 
juring their external form, appears in some instances to have 
immediately arrested the functions of vitality. Petrified fish 
have been discovered in solid rocks in the very attitude of seizing 
and swallowing their prey. A sudden eruption of a hot fluid 
saturated with the different earths (or the elements of which 
these earths are formed) might destroy in a moment the animals; 
previously existing-^ and form round them a siliceous or cal¬ 
careous incrustation which would protect their remains from 
further destruction. ' . 

Ages of tranquillity might elapse in the interval of different 
eruptions, and beds of gravel and breccia be formed by the gra¬ 
dual disintegration of the higher parts of the earth. These beds 
might be afterwards covered by, or intermixt with, the crystalline 
beds from subsequent eruptions; and may w® iu this manner 
explain the alternation or intermixture <^|||igstalline rocks with 
those of iqi^chanical formation ? DislocJHp" of the strata by 
earthquakes and other causes might also takte place between the 
periods of different frirmations, in which case the upper beds 
would rest on the .subjacent ones in an unconformabic position. 

As the strata which cover each other are often composed of 
very different mineral substances, may we not infer that the suc¬ 
cessive ancient eruptions, whether igneous or aqueous, contained 
different elementary parts ? At tlie present day, tlie lavas of 
succeeding eruptions even from the same crater differ both in 
external character and constituent parts. Heut e we may ex¬ 
plain the formation of strata of ir^stoiie and oeds of other me¬ 
tallic ores alternating with earthy strata; and we can have little 
difficulty in the admission, as it is now known that the bases of 
the earthy strata are also metallic. Two or more mineral sub¬ 
stances may in some instances have been contained in the .same 
fluid, and scjiarated into different masses or strata by the laws 

Ffd of. 
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of chemical affinity: but it seems exceedingly diHrcult to admit, 
with the Neptunian geologists, that all the substances wliich com¬ 
pose rocks and strata were coexistent in the same fluid, and that 
this fluid after it had deposited only a small part of its contents 
was capable of supporting animal life. 

The succession of aqueous and igneous eruptions would ac¬ 
count for the alternation of volcanic rocks with others of aquatic 
formation. The occurrence of obsidian and basalt with clay 
and sandstone may be parts of the same series of phaenomena j 
and thus the two opposing systems of Werner and Hutton may 
both be true to a certain extent, and agree with existing facts. 
However vast these operations may appear, they sink into insig¬ 
nificance, compared with the hulk of our planet itself. If a 
three-feet globe were to contain within it a fluid capable of ac¬ 
quiring consistence by exposure to the air, and were this fluid 
from time to time to exude through minute cracks or punctures, 
and form over different parts of the surface successive coats of 
varnish whose aggregate thickness was less than that of a wafer, 
this would be a greater change with respect to the artificial 
globe, than the formation of all the rocks and strata with respect 
to the earth. And the numerous dislocations and fractures, by 
subsidence or other causes, are no more in comparison to the 
magnitude of the earth, than the cracks or inequalities of this 
superficial varnish w’ould be to a globe of that diameter.** 

I have already stated my opinion*, that all the secondary 
strata are local formations originally deposited in detached lakes, 
which have covered part of our present continents when the sea 
begam to retire; for the inequalities of the surface must have 
been greater before the deposition of the upper strata had filled up 
louder concavtt||||||||.vIn proportion to the quantity of matter 
thrown from the il||Plr of the earth might be the subsidence 
of the surface in other parts; and as the waters retired further 
from our present continents, the size of the lakes which then 
covered them would be diminished; but their number would be 
increased, and also the number of local, or independent, forma¬ 
tions of strata. Similar causes still continuing to operate in 
different situations, might produce general features of agreement 
amidst the diversity of rock formations which were taking place. 
Now this is precisely what we observe in comparing the succes¬ 
sion of rocks in distant countries. We have no sufficient rea¬ 
son to believe that those rocks which are called primitive, are in 
reality the original coat of the nucleus of our planet, nor that 
the similar rocks of distant regions are contemporaneous; the 
great diversity which prevails both in their order of succession 
and composition appears to oppose the theory of universal for- 
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there being no two countries in which the order of suc¬ 
cession is found to agree; and a recent exnnrination^ by Rau- 
n^r, of the very district in which the Profeilor of Freyburg laid 
down the law of succession ibr the whole is said to have 

shown that WeCner’s descriptions do not even agree with the 
actusd order of succession in which the rocks of that distnet are 
arranged^ 

Granite^ porphyry, sienite, green-stone and bassdt pc^ by 
such insensible gra^tions into each other, and into rocks known 
to be vcdcanic, that the probid^ility of their having a similar 
origin can scarcely be denied. And if the intemai fires that 
have acted successively on the sorface of the globe were of vast 
extent, as the remaining crater* indicate, they may also in na- 
merous instances have melted or softened pre-existing rocks and 
strata, and occasioned the bending and contortions the strata, 
and other phaenomena on whkh the theory of Dr. Hutton was 
founded. The defect of that theory consists, I conceive, in ex¬ 
tending the operation of this cause further than existing appear¬ 
ances will support. 

Were we to admit that rocks are local formations produced 
by successive igneous and aqueous eruptions forced through 
craters and fissures of the surface, these, with subsequent eleva¬ 
tions and subsidences of the surface, might be sufficient to ex¬ 
plain *91 the various phtenomena which the position, contortion, 
sttccesrion, and alternation of rocks> and strata present to our 
notice. In some situations granite mountains are covered witH 
a series of schistose rocks, to which succeeds the mountain 
limestone, and on this are laid the sandstones of the coal forma- 
rion. In other instances these sandstones rest immedie^sefy on 
granite, without the intervention of schi|il|||||| rocks. Here then 
we may suppose that no eruptions of ma|||Ptook place between 
the formation of the granite and the sanwtone j while in other 
situations a eiiccessiott of formations had produced all the inter¬ 
mediate rocks. In some countries the eruption of matter which 
formed granite, after ceasing for ages had again taken place, and 
thus sometimes we find granite covering rocks to which it is 
most frequently subjacent. To a like cause may we ascrih*^ ‘^^hc 
occasional appearance of beds similar to the lower rocks alter¬ 
nating with or appearing in the upper strata. The siliceous and 
calcareous solutions in a state of tranquillity might also envelop 
the fragments and sand from pre-existing rocks, and form the 
various breccias and aggregated sandstones. Saline and bitu¬ 
minous matter may also have been thrown up in detached lakes, 
and subsequently consolidated, as in the pitch-lake in the Island 
of Trinidad. The local formation of beds of trap altemaring 
with other rocks has before been alluded to, and the graduation 



45S and OiservalimtSf 

of basi^t into clay, or sand^ will be consiiit«»)t with ihisr niodt of 
formation. Many of the solutions containing terrene matter 
might be erupted ||| a boiling temperature, like the siliceoiifa 
water thrown out of the hot springs in Iceland, and on cocking’ 
they might deposit their contents, the matter from e^ch eruption 
forming a separate layer or stratum*. 

In some parts of the earth the quantity of matter thrown out 
during one eruption may have been sulFiciently great to admit 
the crystallization of whole groups of mountains. In other in¬ 
stances it may have been so widely diffused as to form very thin 
strata. And here it may be proper to remark, that different 
beds and strata are not arranged in nature in the order of their 
specific gravity; the lowest are not always the heaviest, neither 
are theyarranig^ according to their more perfect crystallization; 
for, though generally the lower rocks are more crystalline than 
the upper, we not unfrcquently find some of the upper strata 
mure perfectly crystalline than the subjacent rocks. Now if the 
matter of which the upper and lower rocks are formed had been 
oo-existent in the same fluid medium, one or other of the above 
effects must have taken place; but if each stratum w'cre formed 
by a separate eruption and deposition, they might vary both in 
specific gravity and degrees of ciystallization, w'ithout any regard 
to the order in which they w’ere deposited f. 

In endeavouring to trace the causes of very complicated phae- 
nomend, those explanations are to be preferred which apply to 
the greatest number of cases, and are consonant with existing or 
analogous facts. Now I conceive that the alternation of aqueous 
and igneous eruptions offers a more satisfactory explanation of 
the formation of rocks than any that I am acquainted with. At 
the same time it un office to the immense craters and 

firacturcs which hBSvHlee perforated or intersected the globe. 

It is an acknowle^ed maxim, that Nature, or to speak more 

* To compare great things with small, there is an analogous formation 
taking place every day in the channels which receive the boiling waters IVotn 
some of the steam-engines in the county of Durham. 'I'his wattr contains 
a large quantity of eartliy matter which is deposited every day, except Sun¬ 
day, in regular layers that may be distinctly counted, with a marked line 
for the interval of repose on Sunday, between each week’s foimuiion: 
hence the stone got out of these channels has received from the country 
people the name of Sunday stone. 

■I'By considering each stratum as a local formation, we are relieved from 
the difficulty of accounting for the disappearance of the vast heds of sand¬ 
stone and chalk, with all the upper strata, in countries where they arc not 
found at present. Could we be presented with an accurate delineation of 
the elevations and depressions of the earth’s surface, sufficient vestiges of 
its aiicient physiiml geography might still remain to enable ur>to trace some 
f>f the great basins, or lakes, in which the separate fonnations of the U]>per 
strata took place, 

correctly 
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correctly its divine Author, does nothing in vain; and can v/e 
-^mpose that tlio interior part of the earth is constructed with 
im skill than what we observe in the orggs|^tton of the sim¬ 
plest’animal or vegetable ? Or, when we contemplate our planet 
pursuing its trackless path through the heavens with unerring 
precision, can we believe that its internal motions are not go¬ 
verned by determined laws destined to answer the most important, 
purposes in the oeconomy of nature ? 

Though I am inclined to regard the explaiiation here offered 
respecting rock formations as consonant with existing facts, arid 
ii.s reconciling the phasnomena of aqueous and igneous products 
alternating with or graduating into each other,—facts that up* 
pear so contradictory to the theories liitherto advanced,—I would, 
however, willingly adopt any other explanation that may afford 
a more satisfactory solution.—^The Roman poet, after conduct¬ 
ing his hero through the subterranean abodes, dismisses hiia 
through the Ivory Gate*=: and should my readers infer from 
these speculations respecting the subterranean operations of 
lature, that I take my leave of them in the same manner, it 
will neither cause disappointment nor excite displeasure. En:- 
Ijarked with them in a voyage of discovery, I shall gladly hail 
the signal for the appearance of solid ground, whoever the for¬ 
tunate discoverer may be. 


LXXVIll. Accident at Newlottle Collie} 7j on the 
By A Correspondent, 

7b Mr» Tilloclu 

— I feel myself much obliged to )|||p3r gmng publicity 
in the last number of your Magazine to the Whount I transmitted 
of the dreadful accident which happened at Heaton Colliery, on 
the 2d of May: for it i$ to be hoped that the coal-owners of this 
district, when they see these melancholy catastrophes commu¬ 
nicated to the world at large on every recurrence, will at length 
be impelled from a sense of shame, if humanity has no weight 
with them, to take some effectual step, under the sanction of an 
act of ]>arliament, towards providing a permanent and sufficient 
fund for the support of the numerous widows and orphans of the 
xainers whose lives arc sacriliced in their employment. From a 
motive of compassion, therefore, I now resume my pen to detail 
another of these shocking occurrences, which has proved nearly 
as destructive of human beings as that at Heaton, though in this 
instODce fire, not water, has been the agent of death. Hewbottle 

* Virg. /En, jb. vi. 
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««41i€r)r, tlie scene of the (Esaster, is situated on the river Wear. 
At present the proprietors are working the Hutton main; the 
deepest and best of ||^ beds of coal within the royalty, its thick- 
neas being six feet two inches, and, like most seams subjected to 
earbnretted hydrogen, nearly destitute of water. This mine was 
won about four years ago, and is carried on by the means of 
three shafts $ one, eahed the Success Pit, is one hundred and 
fight fathoms deep. At five o'clock in the afternoon of the 
2d of the month, a cloud of dust and smoke was seen to issue 
from the mouth of this shaft, by which the workmen at bank 
were convinced that an explosion had taken place below ground, 
and. in a few minutes one of the trappers, who was not above 
six years of age, cried out to be drawn up ; he was quickly fol¬ 
lowed by fourteen men and boys, most of whom w’ere shockingly 
scorched, four only having escaped the effect of the inflammable 
gas. But a short time was allowed to elapse before several in¬ 
trepid pitmen descended into the mine, where they found the 
corpses of fifty-seven of their unfortunate fellow workmen 
stretched on the floor;—spme of whom appeared to be burned 
to death, but the greater number tq have been suffocated by the 
after-damp, or azotic gas left by the combustion of the hydro¬ 
gen with the oxygen gas. Some few still retained signs of life, 
but expired on being brought into the atmospheric air. From 
these circumstances it is evident the blast was partial; for many 
of the men had quitted the boards where they had been at work 
apparently unhurt, but met their fate on the waggon-way, being 
sunocated before they could reach the shaft. Of the nineteen 
horses in the mine, six only were killed; those in the stables 
having survived, for the air-courses were soon restored. It is 
asseirM the in||i|^able air which occasioned the disaster, 
issued fipom an acPping waste carelessly holled into in the 
course of working, but 1 believe this point has not as yet been 
ascertained. 

Heaton Colliery is still inundated, and the water pumped from 
it has become highly offensive to the neighbrmrhood from tlie 
putrescence of the animal matter it contains. 

Newcastle-upon-Tyne, June 10,1815. N. 

P.S,—When speaking of the depth of the High Main at 
Keaton, 1 should have said “ where there war: 25 fathoms htys 
covering on the seam,” instead of “ 25 fathoms covering on the 
scam.” 


LXXIX. On 
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JLXXIK. 0» a Contnvmce to fmlp defmiwe Fiswn» By 

Joseph Skin1{£A, 

To Mr, Tilhch, 

Sir,—-Permit me to enter into a brief detail of a contrivance 
I jfeU on some years ago to help defective vision* I reached 
Malta in the summer of 1808, aud was not long in experiencir^ 
the rapid decay of an organ already impaired, through the eJBfeec 
of the powerful glare of light reflected there by the white sur¬ 
faces which continually meet the view, the houses and incloatrcs 
being of stone, and the surface of the island in genera! rocky, 
with patclies of green, chiefly seen from the eminences, inter¬ 
spersed at intervals to cheer the sight. After a lapse of two years 
my vision became so obscured, that I could not recognise an in¬ 
dividual acijuaintance at a short distance; but by looking through 
a fine aperture made in a very thin metallic substance, and lield 
close to the eye, I found the surrounding objects so completely 
defined, that 1 could see them distiiicily when looking towards 
each extremity of the street ilwhich I dwelt. This contrivance, 
by the admission of a small portion only of direct rays, without 
the in|pj‘position of any oblique rays of light, allows the object 
to be seen at any degree of proximity, or of distance proportioned 
to its magnitude; insomuch that when an object, very fine piint 
for instance, is brought close to the eye, it is powerfdly magni¬ 
fied, agreeably to a well-know'ii law of optics j and being di¬ 
stinctly seen at a remote distance, it follows that an indefinite 
foats is obtained, always relative to the size of the object viewed* 
Whenever 1 had recourse to this expedie^ I constantly found, 
on withdrawing the instrument, that 1 ce|||| distinguish objects 
with more precision than before; and, as 1 conceive, for this 
reason, that having been looking for some time through a chas¬ 
tened medium of light, 1 was better enabled to meet the broad 
glare, than I should have been if constantly exposed to its action. 
In the employment of convex spectacles, or magnifiers, the re¬ 
verse happens: the rays of light being then concentrated, the 
siUTouuding objects, when they are withdrawn, become iac a 
time less distinct than before their application. In this view 
contrivance of metallic spectacles may be considered as a pre¬ 
server of the sight, independently of the advantages I am about 
to detail. Since my return to England, Mr. Thomas Jones, 
optician, No. 62, Charing Cross, has with great ingenuity con¬ 
trived a pair of adjusting metallic spectacles, by the means of 
which he measures the distance between the pupils, so as to 
adapt the instrument to any individual, and bring tlie two sights 
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into one. On the principle above explained, of the admissioiYf, 
tiirougli the small >^p^ure, of a portion of direct rays only, 
peculiar quality of a defect of vision ceases to be of any ifliiport- 
jrnce, the contrivance being equally adapted to short-sighted 
persons having a great convexity of the eye, or to those whose 
natural lens has been flattened by time. The cases which have 
already presented themselve are in full proof of the efficacy of 
the metallic spectacles. In three instances of mal-couformation 
where concave glasses have not afforded any relief, they have 
enabled those on whom the trials were made to distinguish ob¬ 
jects clearly, thus exercising an organ of the use of whidi they 
had been hitherto dej)rived. 

Further trials will, I have no doubt, give a wider scope to their 
Application. As they arc calculated to meet any state of defec* 
tive vision, where the two eyes, instead of being alike, are, 
frequently occurs, of an entirely different conformation, the\ 
may, with their aid, be brought into equal exercise. In sfrabis- 
mis or squint, where the distortion of the pupil, as generally 
happens, lies chiefly, if iffit wholly, on one side, the small aper¬ 
ture may on that side be graduaH|f brought in an oblique line, 
towards the centre, until the pupil by habit finds its true station, 
by its efforts to gain the light. There will be a less strain on 
the optic nerve, which is always affected in the case of these 
distortions; and it will recover its tone in proportion as the 
pupil takes its right position. It is needless to observe that the 
exercise of vision should be confined to the side on which the 
distortion lies, the other eye being covered by an imperforated 
metallic plate, so as to shut out its view. Where the distortion 
is on both sides, the remedy is obvious. 

Ae a substitute an eye-glass, a single metallic spectacle 
will be found of great utility, wherever the light is strong enough 
to admit of its use. Without-doors it can be constantly em¬ 
ployed ^vith the best effect; and has the advantage of durability, 
not being liable to any accident. It frequently happens that an 
eye-glass adapted to a particular defect of sight cannot l>e 
found. 

The smallness of the field which presents itself in looking 
through the metallic spectacles is an inconvenience which will be 
remedied by use. They can only be employed where there is a 
sufficient light; but this light being chastened in a considerable 
degree, they become preservers w herever a powerful glare is to 
be encountered. Where the sight has been much impaired by 
time, it may be recommended not to exercise it in a broad light, 
unless through this chastened medium. The strain on the optic 
nerve be thus avoided, In southern climes, where there is 
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1^1 intensity o( light, this contrivance woul<i alfbrd a double ad¬ 
vantage over coloured glasses: objects w<i|M be seen of their 
true.cotour j and the excess of light, whiHroperates so power¬ 
fully in ^puring vision, effectually corrected. 

• 1 am, &ci 

J. Skinner. 


LXXX. On Metallic Salts. By A Correspondent. 

To Mr. Tillock. 

Sir,—Having continually observed that metallic solutions 
had an excess of acid; although it appeared contrary to tlie 
opinion of those whose merited reputation in the chemical 
world is so (irmly iixed, I was led to think that this acid was 
essential to the salt; and the few experiments I made on the sub¬ 
ject seem to justify my doubts. 

Sulphate (or rather the super-sulphate) of iron was the first salt 
1 examined. It was submitted to a heat sufficient to drive off a 
portion of the acid (as 1 knew without this process the solution 
was acid); water being added, the super-sulphate was in solution, 
and some oxide precipitated. 1 endeavoured to saturate the 
excess of acid by an alkali; but before it could be neutralized a 
part of the oxide precipitated, leaving tlie super-sulphate in so¬ 
lution. If the acid was not a component part of the salt, it 
might be saturated with a base, provided the salt produced would 
not decompose the metallic solution:—if therefore it was not 
essential, the alkali would saturate it, and the whole form a neu¬ 
tral solution; for the dissolved salt is not fUbject to decomposi¬ 
tion by treating it with an alkali saturated by the corresponding 
acid to that which the metal is dissolved in. 

In the case of mercury, the salts termed the super-sulpbate^ 
the sulphate, and the sub-sulphate, show acid properties when 
dissolved:—^if then the sulphate and the sub-sulphate in the at¬ 
tempt at solution are converted into the snper-sulphatc, it is na¬ 
tural to infer that they are not perfect sidts, but peculiar mix¬ 
tures of the super-sulphate with Uie oxide.—And as the excess 
of acid in the super-sulphate is held by so small an aflUnity, it is 
not more entitled to be called an acid salt than those whose 
bases possess a superior affinity for their acids, and are not like 
this decomposed by water. Why I mention the combinations 
of mercury with the sulphuric a,cid is, that in a publication pro- 
dneed in 1809, it is observed that, by repeati^ly washing the 
super-sulphate with small quantities of cold water, the acid is 
canied off, and “a truly neutral metallic salt remains, the sul¬ 
phate 
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ph&te of mercmy/' Now to wash aoiuhk cry^s in sqfial! ^an* 
titles of water fo^^ purpose of freeing tl^m «i|^ 
traneoue matter, ilP the operations of chemistry th« mo^ im¬ 
perfect ; for a salt, witlKiut entire solution, cansii^ be subject to 
the influence of water on all its parts; and as the wakings are 
acid from tlie commencement of the operation till after the yel¬ 
low precipitate'is formed, a neutral salt cannot be produced in 
any part of the process, but the whole of the mercurial salt is 
carried oflTIn the state of a super-sulphate. If without the aid 
of water we cannot discover the existence of acids (which is ob¬ 
vious in those which arc crystallized), any dry substance being- 
treated with water, and answering the acid tests, cannot in the 
dry state be considered neutral; as the properties of acids de¬ 
pend so much on their combination with water; and as when 
water is added to the above-mentioned salt (the supposed sul¬ 
phate) it is acid, it must in the dry state be an acid salt with an 
excess of oxide mixed with it, caused by the evju)oration of part 
of the acid in the process of drying. I therefore conclude, in 
the opinion that metallic salts cannot exist in the neutral state ; 
for as in tlie humid way we discover acid proj>erties in this class 
of salt^ and as acids in the dry state do not possess acid proper¬ 
ties, we must allow the metallic in every state to he super salts* 

Your obedient servant, 

London, June 15,1815. JJ. 

P.S.—^This humble attempt, sir, is founded merely on the 
success 1 had with those salts which I at the time happened to. 
be in possession oi. 


JLKXXI. On IsiMhmms Time-Keepers, By Mr. Thomas 

Reid. 

To Mr, Tilloch. 

Sir, your Philosophical Magazine for May last, a gentle- 
,inan long eminent and respectable as a philosopher in the arts 
and sciences "has presumed*' that the two clocks of mine, 
whose rates of going were inserted in your Magazine last 
March, might have been in the same circumstances’* as those 
whirfli he has mentioned. These kind of circumstances are not 
new to me; such or similar observations of two clocks going 
on in this way^ «id whose pendulums affected each other, were 
made long ago by tiie late ingenious Mr. John Ellicott, and may 
have been made by others brides him, for aught that. I know. 
But these clocks were not properly fixed, being on such elastic 
boards as those which Mr. De Luc mentbnsf 1 should have 

thought 
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( 

llidiaglit my time very ill applied in attempting to regulate those 
Ifcstronbmkdi clocks (with which I have engaged) to that 
degcge of nicety to wliich of late years I ifliw been accustomed, 
had they been on such flimsy fixtures as those in question. The 
two clocih, the rate of whose going and keeping so closely to¬ 
gether I gave you, w'cre free of gvery floor, or of any elastic 
board whatever, were strongly attached to a firm wall, and every 
part connected with the pendulums uncommonly well bound, 
particularly in that of their suspensions, so that any extraneous 
weight, or any motion on the floor, could not possibly affect them, 
nor was it possible that the motion of either pendulum could 
have affected that of the other. It is nevertheless wonderfiil 
how the motion of a peudiilimi may be affected, even where 
every part of the fixture of it is such, that little or no doubt can 
remain of its not being strongly fixed; and yet I have made their 
rate alter not a little by afterwards forcibly driving home for a 
secojul time the scrcw^s of the fixtures, in order to be certain that 
iill was firm and secure, when I well knew that the first fixing 
vas much beyond tluit of any pendulum wducli had come under 
my notice. The consequence wliich followed the second fixing 
here was quite natural, the arc of vibration being a little in¬ 
creased to wliat it was before. There is no man in the kingdom 
who has paid that attention to the firm fixing of a clock pen¬ 
dulum whiigh I have done, and none know better the great ad¬ 
vantages of it. The second turret clock which I made about 
twenty-eight years ago, had the srupcuicrrt part of it in a frame 
separate from that of the clock, which together with the pendu¬ 
lum (whose ball a sphere about 70 lbs. weight) were firmly at¬ 
tached to the wall of the church, and at a little distance from 
the clock itself * : the advantage gained%y this was not ob¬ 
tained but at some expense. There is a mistake made in Mr. 
De Luc’s paper regarding Harris’s pendulum clock lein^ erected 

* This clock, after having been hroui^ht to mean time, was carefully eb- 
serve<l from time to time by means of a sun-dml, whicli was correctly pat 
i»p close by the Observatory at Hawk-hill and by those concerned with tlje 
Observatory, (I not having then the advantage or use of a transit instru¬ 
ment,) and did not deviate thii ty sti'onds from mean time during the course 
of eight months. Not that I think muchofsocli trials, or the comparing the 
going of a clock with a sun-dial, where nice observations are required j yet 
allowing the error to be even the double of what the result gave, it cannot 
be called great. Seeing the good going »)f the clock, the person who had 
the charge of winding it up was requested to pay particular attention to it, 
and by no means to neglect ilie winding of it. Howevcf, this request was 
not strictly complied with, and the clock was one day unfortunately forgot, 
and allowed to run down. This circumstance, and otliers whjcli soon af¬ 
terwards supervened, made me in future tn bestow less attention to it than 
it Qthemise merited. The pendulum-rod of this clock was a wooden one, 
156*8 inches in length. 

Vd, 45. No, 206, June 1815. Ti g 
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1814. 1 tliink you got it from me, stated to have been put 

up in the year 164^^ is Mr. Grignion’s account of it. y' 
‘UPam, sir, ^ 

‘ Your most obedient servant, 

Edinburgh, June 20, 1815. TnOMis Reid. 


LXXXII. On the Electric Column of Mr. De Luc, 

To Mr. Tilloch. 

Sir,—-Since you did me the favour of inserting in your valua¬ 
ble Magazine a description of my contrivance for applying clock- 
wmk to Mr. De Luc’s electric column, for the purpose of ob¬ 
serving witli greater facility and convenience its meteorological 
phenomena, and for attempting to procure by its means a mea¬ 
surement of time*, I have had the liigh honour and gratifica¬ 
tion of a short correspondence with the very respectable and able 
inventor, on the title of that description»W'hich I so carelessly 
omitted to affix, and which you were so obliging as to supply. 

1 sincerely thank yon, sir, for having so done, and have no doubt 

that 

* In VMiir number. INJr. Singer asserts that a “Mr Light foot first 
siiggesu'tl the cinployinent of an iiiHexihlf pendulum as a means of con- 
veriiiisr the reciprocating motion u'-iially jiroduccd by the column into u 
Moiice of rotary niovopenf; aiul the correctness of tins idea was soon af¬ 
terwards prae.neully verified hy ioe,’’(xvhom lie chooses to designate by the 
appellation of Ins piijnl) “ with tite iissistsuico of a watch-maker.’' 

lie also observes, that “ the rotary motion uhtameti by this indirect 
means is however rather ciino is than useful, for it is scarcely/ so coirect an 
indication of the powervof the eolumn as the simple pciiduhim, 1 do 

not notice the first remark, for the purpose of claiming either for myself or 
fu'i Mr.Gorham the natch-maker any merit in so simple a contrivance, 
but to protest against the ambijiuous eonstnietiun of the paragraph, by^ 
winch, if he does not mean it, he ttpjycars clesiroiis of having it understood, 
that I either directly or indirectly derived the idea from the suggestion of 
Mr, Lightfoot, and thus appeals to insinuate phigiarisin. iSJow, even if 
1 thought be did mean to make this insinuatiun, I vvuuld nut trouble either 
you or him with its confutation. 

I notice the second remark, only for the purpose of observing that his 
instruction would in this rase lead those into error who might lie induced 
to avail themselves of the advantages whu li 1 derive in using the clock¬ 
work, since I have found, by haring for some tune past, and under a great 
variety of circumstances, carefully compared it with all the other niodifi- 
uutions he describes, that it is not scarcely hut perfectly as correct an indi¬ 
cation of the p(wer of the column as any one of those modifications. 1 
faispcct that the “ considerable irregularity” observable in the motion of a 
pith-ball suspended by a silk thread, is not oerasioned wholly hy the varia¬ 
tion of the temperature of tlie surrounding medium, and tlie state of mois¬ 
ture, &c. but partly by a tendency to stick to the balls against which it 
strikes, and wiU one day cause it to slop. To avoid this inconvenience. I first 

attached 
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that in choosing tlie term Electrico-galvanic ^ncy, your view 
bf a (containing so many contr(|a||||pinion3) is founded 

uptttLE far more extensive knowledge of liPnan I can pretend 
to. Mi;. 0e Luc remarks that the instrument is not to he called 
electrico^slvanic, but electric column as he ha.s named it^ " since 
there are no galvanic and only electric effects.” The reason of 
my concurrence with him in the use of the terms electric column 
and electric ^eucy is, because I think his ingenious experiments 
and forcible deductions, and their subsequent confirmation by 
the experiments of !Sig. Zamboni and others, go far to prove the 
truth of the proposition which Mr. De Luc here advances. At all 
events, he has started game which may afford good sporty and 
it no doubt will do, so if it is pursued with the indefatigable ar¬ 
dour which he has so eminently exhibited in his several valuable 
writings and successful labours. 

I remain, sir, 

^'our much obliged and humble servant, 

Hammmmitli, June 6, 1815. FraNCIS RonaLDS. 

attaefjed it fine platiiia wise as a girtli round iny cork-ball, and found that 
:is indications then agreed witli tliose of the other pendulums and needles] 
but have now procured from iny good friend Mr. Teid a ball of silk with a 
very fine platina girth, so light that it weighs hut little more than the cork. 

1 presume it has been shown, that the frequency or quantity of the elec¬ 
tricity of the column at diScrcnt intervals docs nut always bear a constant 
ratio to its intensity; and therefore, that any apparatus where a pendulum 
in constant limited oscillation is used, cannot measure both these powers. 
Even the frequenty with which the leaves of Mr, Bennett’s electrometer 
open and strike the sides for a certain number of seconds, does not be¬ 
come a comparative measure of the power of the column at diifereut times, 
h' this expression is used in ii general sense. 

I have a small column to which is attached a large electrometer for 
measuring by the divergence of the leaves Us intensity, .and to which I 
sometimes attach a smaller electrometer for measuring its frequency by the 
striking of the leaves. This.apparatus proves the fact very clearly; for 
sometimes, when the large one indicates a certain intensity, the small one 
by being applied to the qplumn will strike its sides mucli more frequently 
than at others, although the divergence of the large one remains the same, 
or has even diminished. Sometimes the intensity and frequency will go on to 
increase together in corresponding ratios to a certain inaximuirf, and then 
alter.' At other times the former will stop, and the latter go on to increase. 
These phaenomena depend, 1 believe, principally upon the variation in the 
hygrometric-state of the disks of paper. The influence of moisture to in¬ 
crease the general power ol tlie column to a certain extent Mr. De Lvjc 
first observed. On columns inclosed in glass tubes it of course cannot act 
so powerfully; and moisture, by being deposited on the glass, may, as Mr. 
Houldy has shown, diminish its power by injuring the insulation. But, by 
subjecting a column to the action of a moist and a drier atmosphere whilst 
its supports were not so circumstanced, 1 think I have proved! that, in tlie 
usual hygroriietric state of tlic an, the state of insulation has little or no 
bliure in the above pliomomena. 

Gg2 
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Storer, M.D. C 
Banks, Bart. K.B. 
in producing that S 


LXXXl^L^o/ices respecting New Stx^* 

Philosophical Tbansactions, Part I. for 1815, ljas |pi(ie its 
appearance, and the following are its contents: / 

1. Additional Observations on the optical Properties and Stnic- 
ture of heated Qlass and unannealed Glass Drops. By David 
Brewster, LL.D. F.R.S. Edin. and F.S.A. Edin. In a Letter 
addressed to the Right Hon. Sir Joseph Banks, Bart, K.B.P.R.S. 
-—II. Description of a new Instrument for performing mechani¬ 
cally the Involution and Evolution of Numbers. By Peter M. 
Roget, M.D. Communicated by William Hyde Wollaston, M.D. 
Sec. R.S.—III. Experiments on the Depolarization of Light as 
exhibited by various Mineral, Animal, and Vegetable Bodies, with 
a Reference of the Phaenomena to the general Principles of Po¬ 
larization. By David Brewster, LL.D. F.R.S. Edin. and F.S.A. 
Edin. In a Letter addressed to the Right Hon. Sir Joseph 
Banks, Bart. K.B.P.R.Sty-I V. On an ebbing and flowing Stream 
discovered by boring iu^e Harbour of Bridlington. By John 
~ minicatcd by the Right Hon, Sir Joseph 
1 .—V. On the Effects of simple Pressure 
lies of Crystallization which forms two 
oppositely polarized Images, and exhibits the complementary 
Colours by polarized Light. By David Brewster, LL.D,F.R,S. 
Edin. and F.S.A. Edin. In a Letter addre.ssed to the Right 
ilon. Sir Joseph Banks, Bart. K.B. P.R.S.—VI. Experiments 
made with a View to ascertain the Principle on which the Action 
of the Heart depends, and the Relation which subsists between 
that Organ and the Nervous System. By A. P. Wilson Philip, 
Pliysician in Worcester, Communicated by Andrew Knight, Esq. 
F.R.S,—^VII. Experiments to ascertain the Influence of the 
Spinal Marrow on the Action of the Heart in Fishes. By Mr. 
VVilliam Clift. Communicated by Sir Everard Home, Bart. 
V.P. R.S.—VIII. Some Experiments and Observations on the 
Colours used in Painting by the Ancients. By Sir Humphry 
Davy, LL.D. F.R.S.—IX. On the Laws which regulate the Po¬ 
larization of Light by Reflexion from transparent Bodies. By 
David Brewste^, LL.D. F.R.S. Edin. and F.S.A. Edin. In a 
Letter addressed to the Right Hon, Sir Joseph Banks, Bart. K.B. 
P.H.S. 


Mr, Robertson Buchanan has iiublishcd a new and extended 
^ition of his valuable treatise On the Obiconomy of Fuel and 
Management of Heat, especially as it relates to heating and 
drying by means of Steam.” 
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LXXXIV. Proceedings of Leami^ocieUes, 

ROYAL SOCIETT.^W 

June^, The conclusion of Mr, Donovan^s paper on the 
berries of the mountain ash or roan-tree, the Sorbus aucuparia 
of Linnaeus, was read. the series of ingenious experiments 
devised by the author, on apples, pears, crabs, and roanberries, 
he disco\'ered the existence of a new and peculiar acid in the 
latter, which he calls sorbic acid. The roanberries, although an 
object of vulgar superstition in all the northern countries of 
Europe, in wliich they have been deemed an antidote against 
witchcraft, and of a very peculiar taste, have never been sub¬ 
mitted to any chemical analysis, since Schocle discovered in 
them and other vegetables the existence of malic and citric 
acids. Some experiments have indeed been made on malic acid 
by VauqucHn and Proust, but our knowledge of this and many 
other vcgitable acids is still very imperfect. Tlie researches 
and discoveries of Mr. Donovan will doubtless attract the at¬ 
tention of chemists to these auhstances. In preparing the sorbic 
acid Mr. D. pursued the method of Schcele as improved by 
Vauquelin; he exjiressed the juice <»f the ripe berries, boiled it 
saturated with carbonate of potash, and added acetate of lead, 
which was preeij)itated in the state of a compound salt contain¬ 
ing malat of lead: the latter was again precipitated, and the 
sorbic acid obtained pure. The author related a great number 
of experiments on roanberries and apples, to ascertain the rela¬ 
tive quantities of acid which they contain : he found that the 
sorbus berries yield nearly one-half their weight of juice, con¬ 
sisting of sorbic and malic acids, the former of which was much 
more abundant,—])Ut that apples contain a very small proportion 
of sorbic acid, and that plums, pears, &c. have none. The dil- 
fercnce between the salts formed by these aeids is very striking ; 
the sorbnts of potash, soda or ammoiiia are crystallized salts, so¬ 
luble in water but not in alcohol; the inulats, on the contrary, 
are not crystallizablc, are deliciuescent, and slightly soluble in al¬ 
cohol. Mr. D. also tried several experiments on other sub¬ 
stances, and found that there is no sorbat of alumina: this fact 
will facilitate the complex analysis of many minerals containing 
alumina, which liave hitherto occasioned the appearances (ff 
some anomalies which do not exist in nature. The author then 
proceeded to offer some original conjectures on the composition 
of vegetables in general, and what has been called the bitter 
principle in particular: the substance which commtmicates a 
bitter sensation he considers as the matrix or radical of the malic 
and sorbic acids. He seemed to think that these acids may 

G g Ci' rather 
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rather be chemical products than educts. The artifida] ex* 
istetice of tannin &||nrs his conjectures, which he propilaedy 
however, with grealjHpdencc, as tilings yet to Ire inveet^tje^. 

A short paper by^r Everard Home, Bart. V.P.RiS, vyp,3f4ead, 
detailing some observations on the organs of respiration in lam¬ 
preys and other analogous genera of fishes, 

June 8. A mathematical paper by Mr. Babage was laid be¬ 
fore the Society, On the Calculus of Functions; but its contents 
^ W'eite of a nature not to be read. 

Dr. Herschel furnished a long and very elaborate paper on 
the satellites of the Georgian platiet. The Doctor has ascertained 
tlie existence and general laws of seven difFcreut satellites to this 
remote body; but he ac.knowledges that their cxireme distance, 
and the numerous difficulticvS which arise in observing them, 
render him very cautious in detennining any thing dogmatically 
on the subject. The introduction to the paper contained some 
interesting observations on telescojies in general, and the means 
hist adapted to observe such distant objects. The structure and 
management of telescopes being the author’s most familiar de¬ 
partment, his directions are the more valuable. Me observes that 
no glass under 20 feet is fit for viewing the satellites of the Geor¬ 
gian planet; that his piiucipal observations have been made 
with one 35 feet; but that his great 40-feet telescope re¬ 
quiring so many persons to manage it, and being incapable of 
acting at all times with sufficient rapidity, when the light and 
atmosphere suit, he has very rarely succeeded in using it when 
viewing -these satellites. He next speaks of the necessity of 
having,sufficient light on the reflecting mirrors, which cannot 
always be obtained, ami many other difficulties which impede 
the progress of our knowledge of these heavenly bodies. Lastly, 
lie related his observations on the different satellites which he has 
already noticed around the planet in question, and stated the 
probability that some more might still be discovered as our in¬ 
struments improve. 

A short letter from Dr, Brewster to the President was read, 
stating some further experiments on the multiplying powers of 
Iceland spar. These powers he found to depend on tlie surfaces 
of the s.par, and he can now imitate the!ii at pleasure. 

June 15. x\ paper on the lamprey ami eehiueis, by Sir E, 
Home, was read. The author considered these genera as herma- 
phrofliles, and forming a link between fishes and vermes. Sir E. 
stated the appearances on (lissection, and also his observations 
on the living animals, which justified him in his conclusions, 

A curious paper by A. Carlisle, Esq. was read, on vascular 
and extravascular parts of organized bodies. He described the 
process of the formation of shells^ parti(!ularly those of snails and 
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manner of pnnetnring shells topr^nce pearls; and 
the snails adopt to repair thi^|||ibkcn sliells^ &c. 

OUidren^ Esq. submitted to the SiMPy a description of 
his veryiq,i!ge Galvanic battery, each plate ofvmich conidsted of32 
square feet, and related the effects of a great number of experi¬ 
ments made with it in producing intense heat, in melting metals, 
&c. One experiment was on iron. He and Mr. Pepys took a 
piece of setft iron, made a cavity in it to hold some diamond 
powder, and then submitted it to the action of the Galvanic bat¬ 
tery ; M'hen the iron was instantly converted into blisto* steel, 
and the diamond entirely disappeared. 'I'his experiment, the 
author concluded, was quite satisfactory to prove that the dia¬ 
mond contains nothing but pure carbon. 

The title of a paper by Mr. Lee, (^n the dispersive Power of 
the Atmosphere, and that of several others, were read, in order 
thaj: they might be printed in the forthcoming volume of the Phi¬ 
losophical Transactions.—The Society then adjourned till Thurs¬ 
day the 9th of November. 


nOYAI. INSTITUTION. 

Professor Brande in his fifteenth and concluding lecture pre¬ 
sented his audience with a succinct account of the origin and 
progress of electro-chemical science, and dwelt particularly upon 
the brilliant and important discoveries and researches of his pre¬ 
decessor, Sir H. Davy. 

The application of electricity to chemistry seems to have ori¬ 
ginated with Beccaria and Canton, and to have been brought 
into more general notice by the experiments of Dr. Priestley, and 
the refined and masterly researches of Mr. Cavendish; but no¬ 
thing very important was achieved in this branch of experimental 
philosophy jireviously to the discovery of the Voltaic pile. In the 
earliest experiments with tlis instrument some of its leading 
chemical powers were developed, especially its decomposing 
energies in regard to water and saline solutions: it was also ob¬ 
served that the electi ization of distilled water was attended with 
the extrication of acid and alkaline matter, a phaenomenon in 
explanation of which a variety of crude and unsatisfactory hypo¬ 
theses were indulged in: it was conceived that pure water was 
capable of producing acids and alkalies, by uniting with positive 
and negative electricity ; that these bodies passed from the bat¬ 
tery through the conducting wires into the water; and that there 
resulted from the decomposition of the aqueous elements, oxy¬ 
gen and hydrogen. The amusement of hypothesis being thus pre¬ 
ferred to the drudgery of experiment, the advances towards truth 
were slow and imperfect, and philosophers seemed rather in- 
diped to talk and reason upon the remarkable and new phseno- 

nicna. 
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•mmi, than to en dfayo ur to: remove the veil of mysferv is wfeieh 
they vrere envelQ|||||^y the toilsome but sure 
pertinent^ researlRKa task happily reserved for^ and ab|f^r» 
f[>rmed by, Sir H„Pavy. Mr. Brande illustrated theisjr^vesti- 
gations by a series of experiments with the large Voltaic appa¬ 
ratus employed in his former lecture, and, having smluned up the 
leading conclusions, enumerated the discuvefics of iivhich they 
had been productive. It was proved that the acid ahd alkaline 
matter was derived from the presence of foreign bodies 5 that the 
dements of water and of the atmosphere had given rise to nitric 
acid and ammonia; and that, every extraneous body being care¬ 
fully excluded, water was resolved by the electrical energy into 
oxygen and hydrogen only. Having taken a cursory view of 
electro-chemic^ theory in general, and having reminded his 
hearers of the discovery of the nature of alkaline and earthy 
bodies,—a discovery resulting entirely from these researches,—the 
Professor concluded his lecture with some general observations 
concerning the nature of electricity, illustrated by several new 
and interesting experiments: he combated the idea of its being 
a peculiar fluid, and of its phaenomcna resulting from the pre¬ 
sence of any distinct subtance or form of matter : it might be so, 
but we must not say it is so, till it be proved. 


LXXXV, Intelligence and Miscellaneous Articles. 

W. are informed that the extensive and valuable collection of 
minerals of the Rev. Richard Ilennah, late of St. Austell in 
Cornwall, and which is now in the possession of his son the 
Rev. R. Hennah of Plymouth, consisting of nearly 2000 speci¬ 
mens of the most rare and curious productions of that county, 
particularly of tins, is to be disposed of. 

NEW STEAM-BOA:jCS^ , 

In addition to the steam-boat now plying between London 
and Gravesend, a very fine vessel of this description has recently 
commenced sailing between London and Margate. She is named 
the Thames, was built at Port Glasgow from the plans furnished 
by Mr. Robertson Buchanan, engineer, and is the same vessel 
the drawings of which, with a description by Mr. Buchanan, 
were given in a preceding number of the Philosophical Magazine. 
The Thames previous to hei’ arrival in the river had been navi¬ 
gated from the Clyde to Ireland across the Irish channel, by the 
Land’s End, and round to Portsmouth and the Downsi a voyage 
of miles, ia perfect safety. 
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Thermometer, j 


1 W . 


1 

Days of 
Month. 

^ * 

H .S 
c 

o s 

M ^ 

Noo 0 . 

O " 

U'So 

’o% 

m 

Height of 
the Barom. 
Inches. 

DegrtesofD 

nessbyLes) 

Hygrometei 

Weather. 

May 27 

60 

66 

54 

30 05 

6l 

Fair 

28 

60 

68 

55 

29-95 

62 

Fair 

29 

57 

56 

54 

•90 

0 

jlain 

30 

57 

66 

55 

•88 

56 

Fair 

3J 

56 

66 

45 

•86 

62 

Fair 

June ] 

46 

58 

58 

30-08 

42 

Cloudy 

2 

60 

09 

60 

•04 

46 

Showery 

3 

59 

68 

64 

2995 

51 

Fair 

4 

62 

69 

57 

•85 

56 

Fair 

5 

60 

68 

57 

•58 

58 

Showerv 

6 

56 

62 

54 

•48 

36 

Showery 

7 

56 

67 

53 

•56 

49 

Fair 

8 

57 

69 

58 

•64 

56 

Cloudy 

9 

58 

70 

55 

•80 

61 

Fair 

10 

56 

71 

60 

•87 

85 

Fair 

11 

60 

74 

60 

•84 

80 

Fair 

12 

55 

60 

52 

.68 

57 

Stormy 

13 

56 

62 

55 

•52 

46 

Stormy 

14 

57 

66 

57 

•33 

36 

Showery 

15 

59 

64 

53 

•76 

56 

Fair 

16 

60 

72 

60 

•80 

60 

Fair 

17 

61 

73 

60 

•60 

66 

Fair 

18 

60 

70 

61 

•62 

60 

Cloudy 

19 

61 

69 

'bo 

•71 

66 

Fair 

20 

64 

72 

•76 

60 

Fair 

21 

62 

70 

59 

•81 

61 

Showery 

22 

60 

67 

55 

•84 

45 

Showery 

23 

54 

67 

58 

•99 

57 

Fair 

24 

57 

69 

57 

30-06 

59 

Fair 

25 

55 

66 

51 

29-99 

46 

Cloudy 

26 

54 

69 

54 

30-10 

52 

Fair 


* N.B. The Baroiaetcr’s height is taken at one o’clock.' 


ERRATA. 

3P. running title,/or geographical read geological. 
|,3<|0,line lij dele (the algebraic sign). 

' 1.19&^0. for cxpcriidShitital read esoonential. 
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Autimonium larlarisatmr,. To prepare, 
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equinox, 887; 'Herschel on satellites 
of Gtorgium Sidus, 470 
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BaU of enormous si 7 .e in India, 157 
Bennel's description of TcncrllTe, 248 
Biography. E. H. Delaval, 29 

Blot on light, 382 

Bistre. On nature of, 273 

Bitumen. Remarks on, 207 

Slacks and brouns of the ancients, 4i7 
Blue coloursof the ancients. On, 355,419 
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Brain. Anatomy and physiology of, 
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Brewster ou optical properties of 
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manure, 303 
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Cary's Meteorological Tables, 80, 160, 
240, S2Q, 400, 473 
Caoendi'.h. Discoveries of, 305 

Chamtieon. On the, 156 
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ter, 23; discovered to be a metallic 
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Chemical t ootlinulions. Numerical pro¬ 
portions in, 109, jSK, 344 
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galvanic Irattery, 471 

Claike on pytan.ids of Egypt, 195,285 
Cloi k, electrical , 261 
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Coal Jormations. On, 300,363 

Coal gas. Remarks on production of, 

205 

Coal-mines. On accidents in, and means 
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